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Schenectady Phenolic Resins 
Increase Adhesion, 
Improve Aging of 


In neoprene- or nitrile-based adhesives for 
laminated curtain wall panels, Schenectady 
phenolic resins help insure lifetime bonding 
under practically all weather conditions. Prop- 
erly formulated, they increase adhesion, im- 
prove aging, moisture and heat resistance. 


Schenectady Varnish manufactures a com- 
plete line of resins for adhesives. Phenolics, 
modified-phenolics, terpenes and terpene phe- 
nols all are commercially available for use in 
pressure-sensitive, shoe sole and industrial 
adhesives. Whatever your adhesive resin re- 
quirement, your Schenectady technical repre- 
sentative is ready to help. Why not call him 
today or write: Schenectady Varnish Com- 
pany, Inc., Dept. 21, Schenectady, N. Y. 


LIGHT COLORED Schenectady 
terpene resins improve tack 
and ultra-violet resistance of 
masking tape adhesives, help 
avoid the type of costly dis- 
coloration of sensitive pastel 
painted surfaces shown here. 


Resins and Varnishes For Industry — Since 1906 


SCHENECTADY 


VARNISH COMPANY, INC. 


SCHENECTADY 1, NEW YORK 
Other plants in: Canada e France ® Mexico 


PHOTO COURTESY UNION CARBIDE CORPORATION 
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PVA SOLUTION ars 


Ah £2 
WITH COLT ON VINAC: 20 
This new non-creaming polyvinyl-acetate emulsion for adhesives 


compounding is compatible with solutions of fully hydrolyzed PVA 
New non-creaming Colton Vinac AA-63 polyvinyl acetate emulsion, compatible with solutions of fully 
hydrolyzed polyvinyl alcohol, eliminates the problem of solutions separating upon aging. 


Finished adhesives based on Vinac AA-63 are more water-resistant than adhesives compounded with 
Ordinary stabilized emulsions. 


In addition to these unique properties, Vinac AA-63 exhibits the following characteristics: 


* Nc mal compounding with solvents (carbon tetrachloride, toluene) and conventional plasticizers 
* Excellent mechanical stability « Low viscosity index * Good machining properties. 


Technical data and sample on request. 


Al? REDUCTION CHEMICAL & CARBIDE Co. 


A DIV! ON OF AIR REDUCTION COMPANY, INCORPORATED © 150 EAST 42nd STREET. NEW YORK 17, NEW YORK @ MURRAY HILL 26700 
AIRCO Vinyl Monomers Calcium Carbide <A _~Vinyl Resins 
Acetylenic Chemicals Pipeline Acetylene Ss” Copolymers 
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Super-Strength 


LeFKOWELD 


ADHESIVES 


Wherever permanent bonding of like 
or unlike, rigid or semi-rigid materials is 
required, the amazing strength of 
LEFKOWELD Epoxy Adhesives 
provides the answer. 
In aircraft, missiles and 
electronics, LEFKOWELDS 
deliver up to 4500 psi tensile shear 


... withstand terrific 
shock and impact...are 
unaffected by temperature 


extremes. For assembly, 
for maintenance and 

repair in flight or on the ground, for pot- 
ting and encapsulating in the electronics 
field, LEFKOWELD qualities are setting 
new performance records every day. 


AFTER 


ows 


.. for diversification 


If your development plans encompass 
products of plastic, glass, metal, hard 
rubber or wood, learn how LEFKOWELD 
wars yy Adhesives can help you. 
LEFKOWELDs save production 
and assembly time, reduce 
bonding costs and do the 
job better in bonding: 
ALUMINUM 
SPANDRELS 


PREFABRICATED PLYWOOD 
DECORATIVE PANELS 
STRUCTURAL MEMBERS 


AFTER 


BOND 


Send for free 
Technical Brochure 
detailing LEFKOWELD 
application, curing and 
phys.cal properties. 


erry Annex, Whittier Calif: 


In This Issue 


How Blood Adhesives Are econtinad L. B. Lane and 
]. J. Frendreis 


One of the oldest adhesives known to man has been aver- 
aging an annual gross sales of $4,000,000 in the United 


States alone 20 


Bonded Wire Whiskers Propel Electric Mouse 


Solventless adhesive provides a quick-setting bond for sand- 
wiched tines that pulsate at 10,000 movements per minute 


on electric cable threader 24 


Adhesive Bonding Manifold Assemblies 


Manifold manufacturer cuts production costs by approxi- 
mately 50 per cent when he switches from conventional 
fastening techniques to use of a structural film adhesive 25 


A Chemically Welded House 


Bonded together from the roof to the base pad, a new 
satellite-shaped, modern structure was recently launched in 


Hollywood Hills, California 26 


Epoxies for the Tiros Satellite—By Dudley P. Jones 


Shingles of 9300 solar cells carried on each satellite unit 
are mounted by means of a modified epoxy resin structural 


adhesive formulation 28 


About the Cover Photograph 


The National Aeronautics and ‘Space Administration’s Tiros satellite 
launched on this month’s cover is protected against the hazards of space 
flight by epoxy resin formulations serving as adhesives, coatings, sealants 
and encapsulations. Full details on how these resins are being used in this 
pioneer weather observation project are given in the article starting on 
page 28. 


The opinions expressed by authors and contributors to ADHESIVES AGE are not necessarily those 
of the editors or publisher. Articles appearing in ADHESIVES AGE may not be reproduced © 
whole or in part without the express permission of the publisher. 
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No matter what 
you call it... 


The Effect of Relative Humidity on the Drying of 
Adhesives—By George L. Barlow 
From all indications, penetration is the primary mechanism 
that accounts for the development of a fiber tear with acque- 
ous adhesives on paper and paperboard 


Epoxy Coating Helps Reduce Highway Maintenance 
Bridges on New Jersey's Garden State Parkway are protected 
by epoxy-embedded grit coating that also makes for safer 
driving 


An Architect Looks at Bonding Agents for Interior Sur- 
faces—By John H. Graham 

Considerable economic advantage may be obtained by taking —when you order a prepared 

into account modern bonding agents when planning the con- ADHESIVE from your regular 

struction of new buildings supplier, be sure to specify a 

product based on perform- 


In Future Issues ance-proved animal glue—or 


—if you use dry, granular 
Adhesive Resin Quality Control pa GLUE in fe chaiie 
Good quality control can meet many of the problems of the your own adhesive mixtures, 
growing profit squeeze take advantage of the quality 
— . ‘ and economy of DARLING’s 
Fabrication Variables and Metal-to-Metal Bonding Improved Bone Glues. 
Bonding properties can be influenced by the surface con- 
ditions of adherends, air entrapment in liquid adhesives, the One of these 8 
use of primers, and the amount of pressure used during cure should do your job 
of the assembly most economically 


Adhesives for the Future of the Wood Industry 


Some of the factors that will influence future adhesive devel- ORANGE STRIPE 
opments in the wood industry ORANGE STRIPE 
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outstanding 


performance 
in all laminating 


adhesives 


Now you can solve your laminating adhesive problems with 
GELVA Emulsion TS-100, a new vinyl acetate—acrylate 
copolymer emulsion. The emulsion provides exceptional 
adhesion to smooth, non-porous surfaces such as glass, 
aluminum, Mylar and polyvinyl! chloride. Emulsion films 
are clear, relatively soft, non-re-emulsifiable and have ex- 
cellent low temperature flexibility. Importantly, GELVA 
Emulsion TS-100 has. . . 

e unexcelled adhesion to smooth, non-porous surfaces 

e excellent compatibility with borax and organic solvents 
¢ good water resistance 

In many applications, GELVA Emulsion TS-100 requires 
only minor compounding to develop maximum performance. 
In addition, the unique chemical composition of the emul- 
sion makes possible a degree of tackiness ... wet grab, legs 
. .. unusual in polyvinyl acetate based emulsions. 

GELVA Emulsion TS-100 is chemically unique . . . it is the 
only copolymer of its type commercially available. For a 
generous trial quantity please write Shawinigan Resins 
Corporation, Department 9N, Springfield 1, Massachusetts. 


SALES OFFICES: ATLANTA CHICAGO LOS ANGELES NEW YORK 
CLEVELAND SAN FRANCISCO GREENSBORO ST. LOUIS 


GELVA’, GELVATOL’, BUTVAR® and 
FORMVAR‘* 


emulsions and resins for adhesives 
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EDITORIAL 


and the road ahead 


A s a famed humorist used to say, “I only know what I read in the papers.” 
Well, what have we been reading in the papers lately? 

Item: Next fall a 35-story office building will start rising in downtown Los 
Angeles. It won't contain any structural steel. 

Item: Producers of basic building materials such as glass, plastics, aluminum, 
steel, concrete and lumber are in increasingly fierce rivalry. 

Item: The use of plastics in construction has risen from 683 million pounds 
in 1957 to 1.1 billion pounds a year today. 

ltem: “Sandwich” panel construction is arousing growing interest among home 
builders. 

liem: The $375 million curtain wall market is now the scene of important 
competition between steel and aluminum producers. 

ltem: Assembly line production of house components is supplanting on-site 
manual labor. 

litem: Pre-stressed concrete is challenging steel on many new fronts in bridge 
construction and in office buildings. 

The file of clippings grows. “Curtain wall” and “sandwich panel” have 
entered into our daily vocabulary. Prefabrication not only means less ex- 
pensive—it means superior. It also means something else. It means adhesives. 

Even the most hide-bound among us now recognizes that new building tech- 
niques pose an opportunity. An opportunity for the adhesives manufacturer. 
An opportunity for the adhesives supplier. 

Adhesives people, of course, do not necessarily have any part in the com- 
petitive struggles between various types of building materials. Adhesives people, 
on the other hand, must learn how to live with these different materials. Ad- 
hesives people should be in a position to cooperate with steel people, with 
aluminum people, with plastics people, with glass people, with wood people. 
Moreover, adhesives people should be prepared to do their part in educating 
lay people that adhesive bonded products will do a job—not as well as mechan- 
ical fastening methods—but better than mechanical bonding methods. 

The revolution in building techniques brings with it not only the opportunity 
for larger markets, it brings with it a challenge. Buildings are a major market 
for adhesives. Building may be the major market for adhesives. We can't sit 
around to see what basic construction material will come out on top—steel or 
aluminum, wood or plastics. Our technology and our products have to be equal 
to whatever demands are placed upon them. Only in this way will we be able 
to take full advantage of the many opportunities for expanding markets which 
are now presenting themselves. 
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ADHESIVE 
PROBLEM: 4 


For any type of 
adhesive, call DURAL 
first — for lower costs 
and prompt delivery. 


Dual COMPANY, INC. | 


103 West Pierce Street @ Milwaukee 4, Wis. 


By Dr. Irving Skeist 


Particle Board Laminate 


Question: We have been unsuccessful in |lo- 
cating a procedure for laminating birch and maple 
veneer to flake board in a three-ply panel. Results 
to date have been latent surface checking not ap- 
parent while panels are dead stacked. Thus far we 
have reduced glue extension to 25 per cent wheat 
flour and we have redried faces prior to laminating 
without success. Any suggestions will be appreci- 


ated. 


Answer: Your trouble seems to be coming from 
a telescoping of the flake board — a tendency for 
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Hundreds of machines 
available that were 
designed for special in- 
dustry applications. 

let us know your problem. 


We'll be happy to submit 
recommendation. 


If your problem is high 
—_= of paint, var- 

latex, etc. — 

POTDEVIN's cnty years of 
specialization .¥ Sortine 
equipment can quickly help 


top . 
just one of hundreds of spe- 
cial machines. 
rolis of materials up to 20” 
wide 


at vp to 50 
feet per minute. 
ute ‘yy 
y POTDEVIN macuine co. 
297 North Street . Teterboro, N. J. 


Designers and manufacturers of 
Printing, Coating. Laminating. Gluir 


»g ond Label 


equipment for Bag Making 


it to unmold slightly upon standing. Particle boards 
are made by compressing flakes, splinters, etc. with 
the aid of a rather small amount of binder, usually 
approximately seven per cent of urea formaldehyde 
resin. The board manufacturer could avoid the 
trouble by using a greater resin percentage. or 
perhaps by switching to phenolic resin, but both 
of these solutions would be expensive. 


The cheapest alternative, probably, is to use a 
highly impregnated, phenolic “B stage” paper be- 
tween the flake board and the veneer. This paper 
will deter the flake particles from bulging. In the 
laminating process, the phenolic impregnated paper 
bonds to the veneer as well as the particle board, 
itself becoming cured to the “C stage.” 


As might be expected in a young and growing 


Dr. Skeist is associated with Skeist Lab- 
oratories, Inc., 89 Lincoln Park, Newark 2, 
N.J. He is the author of a study entitled 
“Epoxy Resins.” 


Readers who would like to contribute their 
own experience with problems similar (o 
those discussed in Dr. Skeist’s column are 
invited to write to “Adhesives Age,” 101 
West 31st Street, New York 1, New York. 
Please refer to the code number given ut 
the end of each question and answer group. 
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industry, there are a variety of technical problems 
a: sociated with the use of particle board. These are 
being overcome, and we can look forward to con- 
tinually larger volume applications in furniture, 
underlayment for vinyl flooring, etc. Particle board 
uses 50 per cent or so of the wood which cannot be 
used for lumber. Our timber resources are precious, 
and particle board helps us to conserve them. 

Q-186 


Fiberglass-Reinforced Plastic 


Question: Can you suggest a combination ad- 
hesive-sealant for a structure made of phenolic-glass 
or polyester-glass sheet. 


Specifications for the cured adhesive are: negli- 
gible toxicity, flexibility (peel strength), minimum 
degradation of bond with aging in service, maxi- 
mum retention of elastic properties (stability of 
elastic modulus), and service conditions equivalent 
to immersion in water. 


Answer: An epoxy-polyamide blend should be 


tried for this application. 
Q-188 


Binder for Sandpaper 


Question: We intend to manufacture sand- 
paper for wood and steel and would like to know 
what adhesive we can use for this purpose. What 
would you reccommend for a water-resistant and 
waterproof binder in sandpaper? 


Answer: Animal glue, insolubilized with form- 
aldehyde may be satisfactory. If better water re- 
sistance is required, try compounding the glue with 


urea formaldehyde resin. 
Q-187 


Wax Candles 


Question: I am doing some candle designing 
and need an adhesive that will stick wax to wax. 
The Germans have candles to which wax reliefs are 
applied with adhesives. The basis of the candle 
wax is refined paraffin. Stearic acid is added to 
enable the candles to withstand higher heat. 


Answer: Microcrystalline waxes, available from 
many petroleum companies, are excellent adhesives 


for paraffin wax. 
Q-180 


In Our Following Issue 
'n the June issue of “Adhesives Age,” Dr. 


ist will have as his guest columnist Dr. 
hur Hirsch, former technical director for 
© veral Gummed Products. Dr. Hirsch will 
c cuss methods for taking the curl out of 
k ol stock and gummed paper. 


m & 
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COMPOUNDING 
PRODUCTS 


ESTER GUMS a: Types. Glycerine 
and pentaerythritol esters of gum, wood, 
polymerized wood, hydrogenated wood, di- 
merized wood and tall oil rosins. 


PURE PHENOLIC RESINS 
Heat Reactive, Novolac Type, Thermoplastic 
and Terpene. Awide variety of resins intended 
primarily for tackifying and reinforcing neo- 
prene, acrylonitrile and other synthetic 
elastomers. 


>> PLASTICIZERS poiymeric and 
Chemical. A wide range of polymeric and 
monomeric plasticizers and epoxidized oils 
for the compounding of neoprenes, nitriles, 
and other synthetic elastomers. 


CHEMICALS phthalic anhydride, ma- 
leic anhydride, pentaerythritol, formaldehyde, 
methanol, phenol and phenol derivatives. 


Creative Chemistry... Your Partner in Progress 


REICHHOLD 


REICHHOLD CHEMICALS, INC.. RCI BUILDING, WHITE PLAINS, N.Y. 


|. 
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Envelope Adhesive 


Jet Patch, a special window en- 
velope adhesive for new high speed 
equipment, permits a manufacturer 
to increase production by running 
equipment at top speeds. Another 
important feature of the new ad- 
hesive is its resistance to humidity 
conditions. According to the manu- 
facturer, it does not distort in low 
humidity, does not wrinkle or puck- 
er in high humidity and gives a 
tearing bond at higher humidity 
than any glassine gum available. 
The manufacturer states that Jet 
Patch is easier to handle and cleaner 
machining. It does not body-up, 
become stringy or excessively tacky 
on aging in the drum, or under con- 
tinued, or interrupted operation. 


Jet Patch gives a better margin 
of safety on aniline inked and other 
tough to adhere stocks. Its tack, 
machining, and speed properties 
make Jet Patch a versatile adhesive 
that will find use as a standard back 
gum as well as a glassine gum on 
both conventional wide-range equip- 
ment and new high speed equip- 
ment. National Starch and Chemical 
Corporation, P-486 


Synthetic Sealants 


A new line of synthetic rubber 
sealants under the brand name, Ad- 
Seal, is available in a non-sag type 
in gray, black, tan and aluminum 
and in a pourable type in gray, 
black and tan. These two-part com- 
pounds, when mixed, become thi- 
xotropic pastes which cure until 
they become firm, flexible, synthetic 
rubbers which are not tacky. They 
are said to be excellent adhesives as 
well as sealants and are ideal for 
many applications such as metal 
windows, curtain walls, porcelain- 
ized metal panels and tilt-up panels. 
They are used for contraction, ex- 
pansion and control joints in reser- 
voirs, swimming pools and many 
types of structures. Adhesive Engi- 
neering. P-487 


~ new adhesives 


AND ADHESIVE PRODUCTS 
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Carton Sealing Tape 


A new carton sealing tape with a 
quick grip permits extra speed in 
packaging and packing. The new 
tape is known as Mystik Brand No. 
6376. It has a pressure-sensitive ad- 
hesive with a strong affinity for the 


cellulose fibers in shipping cartons. 
The result is exceptionally quick 
tack and high holding power. No. 
6376 was designed to meet the re- 
quirements of Government Specifi- 
cation PPP-T-76 for overseas ship- 
ment. It has a strong paper backing 
reinforced with rope fibers that pro- 
vide high tensile strength under both 
wet and dry conditions. No. 6376 is 
especially adapted for sealing fiber- 
board containers which must with- 
stand rough handling and resist 
both weather and wear. Mystik Ad- 
hesive Products, Inc. P-488 


Color Tinted Labe's 


An entirely new line of color- 
tinted, pressure sensitive tabulating 
labels for use with data processing 
machines are pastel colored, which 
provides complete identification for 
designating plant sites, department- 
alizing items, specifying inventory 
control, allocating seasonal distribu- 
tion, facilitating filing systems and 
countless other uses. Each label is 
of a light pastel color coated stock 
to permit a clear contrast from im- 
prints. In addition to the three con- 
ventional pin feed labels which are 
available in  marginally-punched 
rolls or fan folded, the company 
will produce color-tinted labels to 
specifications. Pee Cee Tape & La- 
bel Co. P-489 


Bottle Label Glues 


Two new members to the Therm: - 
Tite line of bottle label adhesive . 
Therma-Tite Bottle Label Adhesiv: s 
25-673 and 25-2247, provide iv. 
stant tack to prevent accident.| 
shifting. However, setting time ‘s 
delayed to eliminate the tearing of 
labels on transfer from the applica- 
tor and to allow subsequent posi- 
tioning on the bottles if necessary. 
The adhesives are delivered with 
the proper viscosity, ready-for-use. 

Therma-Tite 25-673 was devel- 
oped especially for labeling drug 
and cosmetic bottles on automatic 
and semi-automatic bottle labeling 
machines. It will perform effectively 
on bottles with light stearate or 
silicone coatings. The product, easi- 
ly pumped to the machine, does not 
body excessively on extended agita- 
tion. A heavier viscosity is available 
for pneumatic scale. Therma-Tite 
25-673 offers excellent bonding 
strength and good flexibility. Its 
tack qualities are suitable for high- 
speed labeling. It maintains a satis- 
factory bond after exposure to both 
90 per cent and 10 per cent relative 
humidities for 72 hours. 

Therma-Tite bottle label adhesive 
25-2247, a fast-tacking adhesive, 
was developed for labeling wine, 
syrup, cordial, salad dressing, con- 
diment, and other bottles that are 
subjected to damp storage condi- 
tions in ice boxes and refrigerators. 
The adhesive will effectively label 
warm, moist bottles of catsup, chili 
sauce, processed cheese, and other 
products that arrive directly from 
hot retorts. The adhesive is also 
engineered to withstand high hu- 
midities and refrigeration. 

Because it remains in fluid con- 
dition, Therma-Tite 25-2247 may be 
left exposed in the machine without 
special care. Highly versatile, it 
will handle a wide variety of labels 
and bottle shapes. The adhesive 
also offers the following advan- 
tages: (1) non-stringing; (2) ex- 
cellent tack with a thin film: (3) 
proper drying throughout a wide 
range of bottle temperatures: (+) 
complete absence of crystallization: 
(5) strong bond regardless of cli- 
matic changes; and (6) non-stsin- 
ing, so that bottles are always ‘eat 


and clean. Morningstar-Paisley, ‘"¢. 
P 190 
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eA Practical Handbook 


designed to serve as a guide to 

the types of adhesives available for bonding 

various materials in various applications. This new 

British publication covers adhesives used in woodworking, 
bookbinding, footwear, etc., and offers valuable data on the 
advantages of adhesive bonding and the classification of adhesives. 


Topics Covered 


Choice of Adhesives for Various Mate- Trade Name Index (British) 


rials. Miscellaneous Adhesive Recipes 


Encyclopedia of Basic Adhesive Types. British Organizations Concerned With 


Classification of Manufacturers (British) Adhesives 


by Basic Types of Adhesives Made Bibliography 


Catalog of Adhesive Manufacturers and 
Their Products 


With contents including data on something like 
400 individual adhesives made by about 100 different manu- 
facturers, this publication will prove to be a valuable edition to your 


technical library. More than 50 main types of adhesives and their properties are covered. 


Palmerton Publishing Co., 
101 West 31st Street oR 
New York 1,N. Y. costly 


Gentlemen: te 
Please send me copy (ies) of “Adhesives Guide 
:_<at$3.50* each. eS: 


Sole Distributor for the United States and Canada 


eeeeeeeeeeeeeeeee 


Palmerton Publishing Company 


$ 3 . 5 0 “2,0 mag Eeléied [7 Bill Me 


soft coer 140 pp. 


For all .ooks destined for foreign delivery, add 50¢ 
per copy for postage and handling. 


*New York City addresses add 3% sales tax. 
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Thermosetting Film Adhesive 


A new structural thermosetting 
film adhesive with unique curing 
properties for metal-to-metal bond- 
ing and metal honeycomb sandwich 
construction, designated as AF-110, 
can be used for low pressure bond- 
ing, requiring only enough pressure 
during the curing operation to pro- 
vide contact between the parts being 
bonded and to keep them properly 
aligned. This advantage eliminates 
the need for elaborate or expensive 
jigs and fixtures for pressure appli- 
cation and makes the adhesive ap- 
plicable to production bonding op- 
erations. This adhesive exceeds the 
requirements of military specifica- 
tion MIL-A-5090D, Type I for met- 
al-to-metal bonding and MIL-A- 
25463, Type I, Class 2, for honey- 
comb sandwich construction. The 
adhesive provides metal-to-metal 
shear strengths in excess of 4000 
psi at 75°F. service temperature. 
It has good lay up and conforma- 
bility characteristics to provide easy 
application. When properly cured, 
AF-110 has excellent resistance to 
vibration, shock and to exposure 
from water, oils, fuels and salt 
spray. Minnesota Mining & Mfg. 
Company. P-491 


Epoxy Adhesive X-305 


Adhesive X-305 is a rapid bond- 
ing liquid epoxy adhesive suitable 
for use at room temperature. Setting 
in 45 seconds, this adhesive im- 
mediately provides tensile shear 
strengths in excess of 2000 psi. The 
outstanding features built into this 
unique adhesive system are its non- 
flammability, low exotherm (250°F. 
max.), lack of fuming on setting, 
and easy to use non-critical mixing 
ratio (by either weight or volume). 
The sensible mixing ratio easily 
lends itseli to hand cementing tech- 
niques and also the use of dual 
spray gun or mixing/metering 
equipment. Adhesive X-305 is rec- 
ommended in applications requiring 
quick setting adhesives such as re- 
pairs to printed circuits, fastening 
and sealing of electronic compo- 
nents and other devices, replacing 
soft soldering or welding of jewelry, 
stone setting, laminating, etc. Mere- 
co Products. P-492 


Silicone Rubber Tape 


ES 5215, a new silicone rubber 
tape made of 2 mil glass cloth with 
3 mils of unvulcanized silicone rub- 
ber calendered on one side, possesses 


high tensile strength. When vul- 
canized, the product bonds to a 
homogeneous mass possessing ex- 


cellent electrical properties and 
moisture resistance. ES 5215 can be 
easily handled and applied and is 
used as a heater element blanket: 
for wire and motor coil wrapping: 
ducting and other electrical applica- 
tions requiring a strong, thin, abra- 
sion- and moisture-resistant wrap. 
Permacel. P-493 


Transparent Colored Tapes 


New transparent, _ self-sticking 
colored tapes have been developed 
and now may be ordered in twenty 
solid colors and ten unique patterns. 
These tapes are available in ten 
standard widths ranging from 1/32 
inch to 1 inch. These new tapes are 
especially designed and manufac- 
tured for use in the preparation of 
artwork, slides, transparencies, etc. 
When overlayed on maps, drawings, 
layouts, and graphs, they serve to 
introduce sections of dramatic color 
without obscuring any pertinent de- 
tail. Their write-on, non-reflecting 
surface makes them the perfect tool. 
They are equipped with a non-ooz- 
ing adhesive which guarantees per- 
fect reproduction. The new trans- 
parent tapes in color will save many 
man hours for the engineer, artist, 
draftsman, and others in vital jobs 
in industry and visual aids. ACS 
Tapes, Inc. p-494 


Neoprene Contact Adhesiv > 


A new general purpose neo} rene 
contact adhesive for bonding a wide 
variety of materials, gives | onds 
that have high peel strength, re. 
main permanently strong and esilj. 
ent, and have good water resis! ance. 
The new adhesive, called [D-239, 
was designed for bonding supported 
vinyl fabrics to metal, wood and 
composition bases; thin gauge met. 
als or foils to wood, cement asbestos 
board, hard board and composition 
bases; and the new fabric backed 
urethane sheets, such as Armstrong 
PO-663, to metal, wood and compo- 
sition bases. D-239 adhesive is a 
yellow air-drying solvent adhesive 
with a synthetic rubber base. It 
has a consistency of thin syrup and 
may be applied by brush, spray or 
roller coater. It has good resistance 
to fatigue or “dead load” and has 
excellent aging properties. The adhe- 
sive is available in one-half pint 
cans, 48 to the carton; one pint 
cans, one quart cans, one gallon 
cans, five gallon pails and 55 gallon 
drums. Armstrong Cork Co. p.495 


Contact Cement 
What is said to be a really dif. 


ferent and versatile low cost contact 
cement with remarkable advantages 
for the building trade, No. 2672-5 
Contact Cement is fast drying with 
long tack retention. Bonds can be 
made in 15 minutes or left for over 
3 hours. It is completely waterproof 
and bonds permanently without 
clamps or presses. Rated much 
stronger than competitive products, 
it has 20 degrees more heat resist- 
ance and is unaffected by any 
weather conditions. Room temper- 
ture can be 45, 50, or 60 degrees, 
not necessarily at 70 degrees for 
bonding. The cement has excellent 
stability, will not gel or become 
useless for over a year. It is clear 
(honey color), nothing to settle out, 
will not separate, no mixing, ca? 
be used right out of the container. 
It has excellent coverage with one 
coat. A gallon covers approximately 
160 square feet. Dural Co. p49% 
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Adhesive recipes containing 


Velsicol’s 


TAPE 


hydrocarbon resins are 


TOPS FOR TACK 


WALL & FLOOR TILE 
Mastics for floor and wail 
tile or sheets, bond better 


_with Velsicol resins in the 


LOW OXYGEN SUSCEPTIBILITY OF 
VELSICOL HYDROCARBON RESINS 
KEEPS. ADHESIVE PRODUCTS TACKY! 


Velsicol hydrocarbon resins in combination 
with synthetic elastomers improve adhesives 
by providing excellent initial grab and longer 
lasting tackiness. Oxygen take-up is lower so 
aging and drying is retarded appreciably. The 
result is adhesive products with longer life 
at lower cost. PROVIDES BETTER BONDING— 
BETTER CHEMICAL AND WATER RESISTANCE! 


PAPER 
Velsicol hydrocarbons com- 
bined with Neoprene make 
excellent adhesive for Kraft 
to Kraft bonding. 


Plastic and cellophane tapes 
have longer life and tack re- 
tention when Velsicol resins 
are used in Styrene Buta- 


LEATHER 
Shoe last cement for manu- 
facture and repair is im- 
proved and a 100% tearing 


diene recipes. 


bond secured when Velisicol 
hydrocarbon resins are used 
with nitrile rubber. 


VELSICOL RESINS ARE HIGH IN QUALITY .. . STABLE IN PRICE ... CONSTANT IN AVAILABILITY! 


FREE 


ork with this man... 


Your Velsicol 
representative, 
qualified chemist 
ho can help you 

make better 
vroducts for less! 


VES AGE, MAY, 1961 


VELSICOL CHEMICAL CORPORATION, 330 E. Grand Ave. Colcage 11, MH, 
INTERNATIONAL REPRESENTATIVE: VELSICOL INTERNATIONAL CORPORATION 


Gentlemen: AA-51 
Please send me 1 Literature on Hydrocarbon Resins for adhesives 
0 Please have a Velsicol representative call. 


NAME 
COMPANY. 
ADDRESS. 


city. 
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TECHNOLOGY 


OF 
ADHESIVES 


AT YOUR 
FINGERTIPS 


SERVICE 


Subscribers to 
ADHESIVES AGE 
may now obtain, 
from one central 
source, technical lit- 
erature dealing with 
all aspects of the 
adhesives industry. 
One or more of the 
books listed here 
may be of invaluable 
assistance to you. 
Look this list over 
and check the books 
suited to your needs. 


ae ais a reccilie Socm «2s 


} 
/ 
} 
| 
| 


e Adhesive Bonding of Reinforced Plastics—H. A. 
Perry. $8.75. Survey of the design and assem »ly 
of structures and products, particularly gl. ss- 
fiber-reinforced plastic products, by means of :d- 

[J hesives. Gives data on equipment and meth ds 

used to produce adhesive bonded joints. 


e Adhesive Bonding of Metals—G. Epstein. $2.95. 
Considers adhesives used with metals, indicating 
when an adhesive-bonded joint is advantageous; 
the type adhesive to use; how to use it, and how gE 
to design the joint for optimum performance. 


e Epoxy Resins—Their Applications and Technol- 
ogy—H. Lee and K. Neville. $8.00. Guide to the 
field of epoxy resins, covering the chemistry of 

[| their preparation and applications, including a 
section on adhesives. 


Polyamide Resins—Donald E. Floyd. $4.50. Dis- 
cusses in detail various important applications of 
the polymers belonging to the polyamide resin 
family and includes a comprehensive section on [| 
adhesives. 


e Principles of High Polymer Theory and Practice 
—A. X. Schmidt and C. A. Marlies. $14.50. 


Study of the principles of high-polymer theory 
and practice, with a section on adhesives, their 

[| applications, and mechanisms and factors in- 
volved. 


e Recent Advances in Gelatine and Glue Research 
—G. Stainsby (Editor). $12.00. Study of Colla- 
gen, and its protein gelatine, comprising papers 
and Proceedings of an International Conference 
of the British Gelatine and Glue Research As- [] 
sociation. 


e Vinyl Resins—Mayo Smith. $5.75. Surveys ap- 
plications of vinyl resins with information on 
their types, properties, chemistry, manufacture 

[] and fabrication. Includes information on several 
types of adhesives in this category. 


e Epoxy Resins—lIrving Skeist. $5.50. A chapter 
on adhesives is included in this complete study 
of the entire field of epoxy resins. The author 
gives formulations, trade names, methods of [| 
manufacture and applications. 


For all books destined for foreign delivery, 


ADHESIVES AGE oe ee aie te See 


101 West 31st St., 
New York 1, N.Y. 


Please send book(s) checked above to: 
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capitol cues 


THE BUSINESS RECOVERY MAY BE A LOT BRISKER than you have been led 
to believe. Some leading economists in government and industry think they 
detect signs of a powerful economic expansion--a much sharper upswing than 
generally projected. These men are still in the minority. But, because of 
their prestige and influence, their views are worth considering in planning. 


The prevailing view of the business outlook sees an increase 
of, say, 3% or 4% in total output of goods and services by 
the end of this year. By contrast, the more optimistic size- 
up projects a gain of up to 7%--something more akin to the 
explosive upturn of 1958--during the last business cycle. 


YOU CAN MAKE A FAIRLY STRONG CASE FOR A BRISK UPTURN. For one thing, 
the budget deficits for this and the coming fiscal year may well exceed the 
President's estimates; this could generate jobs and add to consumer incomes. 
For another thing, prospects for autos and appliances seem to be improving. 
The optimists also cite the record of past cycles to prove that recessions 
usually are followed by quite sharp bouncebacks--not slow, gradual climbs. 


The optimists put a lot of emphasis on a psychological factor 
--the stock market. They see it as a key force for expansion. 
The averages may be going up for technical reasons--the shift 
from bonds by pension trusts, insurance companies, etc. But 
it does induce consumers and businessmen to raise spending. 


KENNEDY'S ADVISERS ARE STILL DISTURBED about the trend--even though 
business will probably end 1961 with tidy gains. Even if the recovery turns 
out to be brisk, the stepped-up activity will barely be sufficient to absorb 
the l-million-plus new workers to be entering the labor force during 1961. 
In other words, we'll end '61 with unemployment almost as high as it is now. 


Unemployment is now critical. And officials fear it may get 
worse unless the economy grows faster. These days, rising 
productivity can account for the growth we're getting, while 
very few of the 1 million-plus new workers entering the labor 
force each year are hired. Economists of the New Frontier 
feel it will take heavy federal action to get things moving. 


THE KENNEDY ADMINISTRATION DOES PLAN ON MORE SPENDING...but in 1962. 
By that time, officials hope, the political climate will be more favorable. 
Specifically, they are hoping that Congress will be much more amenable to 
the President's leadership. Or at least the opposition will be diminished. 


Kennedy's team is counting on two factors to budge Congress: 
-The President's popularity--Polls show that it's very high. 
Lawmakers hesitate to oppose a President with broad support. 
-Congressmen's own mail--Legislators say that it is now much 
heavier than normal--and that a preponderance seems to favor 
the programs that the Kennedy Administration has proposed. 
In 1962, Kennedy people figure, the tide will be with them. 
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capitol cues (cont’d) 


DON'T EXPECT INTEREST RATES TO DECLINE FURTHER in the period ahead, 
despite the government's steady drive to bring them down as a business spur. 
The fact that business has begun to head up foreshadows an increased demand 

for money...to carry inventories, finance consumer buying, and for mortgages. 
And the Treasury will be borrowing all along to pay for the coming deficits. 


Investment bankers report increasing interest on the part of 
corporations in floating bond issues to raise funds to meet 
anticipated needs. Municipalities are already borrowing at a 
heavy rate. So businessmen are advised not to wait too long 
before arranging financing. The best time to borrow is now. 


DEMANDS FOR GREATER PROTECTION AGAINST IMPORTS are flooding in upon 
Congress these days. Legislators report that this seems to be one of the 
hottest issues with the public--union people as well as businessmen. The 
complaints come from all segments of industry...textiles, machinery, and a 
wide range of consumer items. Some steps to meet this demand may be taken. 


The Kennedy Administration, like its predecessor, is wedded 
to a policy of increasingly free trade. Recent actions--on 
textiles, for example--re-emphasize this. What's more, U.S. 
negotiators are preparing to grant new tariff cuts during 

this year's conferences at Geneva. The negotiators already 
have the powers they need under legislation passed last year. 
There won't be any opportunity to force increases in duties. 


This doesn't mean that there won't be any relief for hard-hit 
industries. Representation to Congress and the White House, 
Plus threats of boycotts of foreign goods, will bring action 
to forestall damage to trade relations with friendly nations. 
The relief, though, will probably take the form of new quotas 
voluntarily imposed by other countries to limit shipments. 


THE GOLD CRISIS MAY NOT BE COMPLETELY OVER YET, say monetary experts. 
President Kennedy's actions, plus cooperation from countries of West Europe, 
have bolstered confidence in the dollar and stopped the dangerous outflow. 

But the threat of a resumption of trouble still persists, below the surface. 
It could flare up again if budget deficits rekindle inflation later in 1961. 


Rising prices, it is feared, could make American goods less 
competitive in world markets and, thus, worsen our balance 
of payments. This, in turn, could feed on itself--~-damage 
confidence once again and start gold fleeing to "safer" parts 
of the world. The chances of avoiding new monetary trouble 
are seen as little more than, say, three or four to one. 


NIXON'S POLITICAL STRATEGY FOR 1964 does not call for running for 
governor of California next year. Republican political strategists know 
that he can have the nomination if he wants it; his following is large. 
But Nixon would be taking a big risk, running against popular Pat Brown. 


If Nixon lost next year, his chances for 1964 would be hurt. 
So he's expected to play it safe--unless Rockefeller's star 
begins rising so fast that a vote-getting show is necessary. 
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¢ German Edition of Dow Publication. Plasti- 
rama, the house organ of the Dow Chemical Inter- 
national Limited S.A., is also published in German. 
The same heavy coated paper, the same excellent half- 
tones, the same very enlightening feature articles and 
the same instructive and well documented descriptions 
of new products, make up the contents of the German 
edition. It is with a feeling of great satisfaction that 
one reads the attractive booklet which will inform 
the German speaking part of the world about the 
latest progress in America. We are impressed with 
this excellent presentation of American accomplish- 
ments. The list of representatives and foreign offices 
of Dow Organization, filling almost an entire page, 
makes it easy to contact the respective sales outlets 
in almost any part of the world. However, a little 
more care in translating the English copy, rather than 
transcribing it, would be suggested. For example, the 
first aid kit should rightfully be called in German 
“eine kleine Erste-Hilfe-Schachtel” and not “Hilfe- 
Kasten.” “Kasten” is something large—large enough 
to hang your clothes in, for example. 


® New Austrian Firm. Oesterreichische Kunst- 
stoffwerke AG (Austrian Plastics Manufacturing Co.) 
and Semperitt Oesterreichisch-Amerikanische Gummi- 
werke \G (Semperit Austro-American Rubber 
Works). have organized a firm for the joint produc- 
tion an! sale of plastic foil, plates and floor coverings. 
The new company, Interplastic-Werke Ag, will have a 
capital .f approximately 2 million dollars. The an- 
nual p: juction will amount to approximately 20,000 
tons, e al to nearly one-sixth by weight of Austria's 
current otal raw plastics productions. Exports will 
be stro ly promoted; so far about 40 per cent of 
the tot’ production, 60 per cent of the foil output, 
has be exported. 


Inv » of the ever increasing demand, despite the 
assume upsurge in manufactured plastics exports, 
Austric ill in all likelihood remain a net importer 
for sor time to come. 
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@ Stepping Stones to the Metric System. In the 
course of recent political developments, more and 
more nations have adopted the metric system. A few 
weeks ago, South Africa has changed its monetary 
system of pounds, shillings and pence to decimal coin- 
age and has consequently changed adding machines, 
computers, gasoline pumps and other business ma- 
chines in order to cope with the new unit of currency, 
the rand, worth about $1.40. Like the dollar, the rand 
is divided into 100 cents. The changeover is still 
another step to divorce South Africa from British 
ways and to establish an independent national per- 
sonality. 

Fortunately, we in America have the dollar and its 
decimal subdivisions; however, if an American were 
to tell a European that our yearly budget amounts 
to approximately 80 billion dollars, the European 
would probably not understand what billion means. 
It would require lengthy explanations and finally, the 
European would nod his head and say, “Oh, you mean 
milliard!” It would seem to be an easy task to remove 
this discrepancy; when our experts get together the 
next time with their European counterparts, it might 
be a good idea to discuss that particular point. 


Recently it became known that Cuba has adopted 
the metric system in order to discard archaic units 
of measurement, such as quintals and others. Russia 
introduced the metric system many years ago and has 
done away with many obsolescent, ambiguous and 
confusing units of weights, measurements, etc. In order 
to simplify the contacts between the old and the new 
nations, more and more people adopt the metric sys- 
tem; how long can we stubbornly cling to the units 
such as gallon, ton, mile, hundredweight and many 
others. 


@ USSR Production Figures. Soviet facts and 
figures are a little different from the boastful claims 
which can be heard over the international radio waves 
and read in many newspapers and magazines. Ac- 
cording to the official figures of the Central Office 
of Statistics of the Soviet Union, the following units 
have been produced during the first six months of 
1960: 8.4 million tires; 285 electrical buses; 189,000 
trucks and buses; 68,000 automobiles; 119,000 trac- 
tors; 269,000 motorcycles and finally for the entire 
USSR only 1% million bicycles, although the latter 
are very easy to manufacture. Highly industrialized 
Czechoslovakia, which had been built up during the 
Austro-Hungarian monarchy by creating tremendous 
industrial combines such as the Skoda Works, has been 
very feeble in producing trucks, buses and other auto- 
motive equipment. Only 14,600 trucks, 1700 buses, 
50,500 automobiles and 233,000 motorcycles, mopeds 
and motor scooters have been shipped in 1959. 


The United States produces an average of 100,000 
automobiles a week. An analysis of these figures 
proves that it will take quite some time before Soviet 
Russia will be able to catch up with us. In the mean- 
time, they have done better than we have in one 
respect. Strange as it seems, they apparently have 
much better public relations people than we have. 
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On the contrary, the problem here in Kabul is not 
enough food! 

Fighting hunger in places like Kabul is just one 
task of the UN’s 19 Specialized agencies and inter- 
national organizations. Elsewhere, UN teams com- 
bat floods, wage war against disease, fight illiteracy. 
In these practical ways, the UN brings new hope 
and happiness into the lives of peoples less for- 
tunate than we are—at the same time cuts down the 
discontent that could easily erupt into another war. 


By narrowing this gap in education, health and 


WE BELIEVE 


IN 
KABUL 
VERY 
FEW 


© OVEREAT | 


nutrition between the world’s “haves” and ‘have 
nots”...as well as providing a forum for po itical 
discussion...the UN has become mankind’s last 
great instrument of peace. 


Be an ambassador of the UN in your community, 
The world’s leaders actively support the UN ...but 
your good will, understanding and support are the 
best guarantees of its success. For the informative 
free pamphlet “‘The UN in Action,” address: 
United States Committee for the United Nations, 
Box 1958, Washington 13, D. C. 


UNITED STATES COMMITTEE FOR THE UNITED NATIONS, BOX 1958, WASHINGTON 1¢ so 
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0.1 the Continent (cont’d) 


@ Rails Glued to Roadbed. The Institute for Rail- 
way Construction of the Technical College in Munich, 
has developed a new method for fastening rails to 
roadbeds by using a special adhesive. The technique 
may revolutionize the entire process of railway road- 
bed construction. No ballast—gravel for the roadbed 
—and no ties for the rails are used in this process; 
the rails are directly glued to the concrete which is 
the basis of the roadbed. Every six yards small ad- 
justers fastened to the roadbed permit slight cor- 
rections in the width and the height of the rails. At 
the present time, the Hamburg elevated railway is 
experimenting with the new process on a siding. If 
the experiments prove successful, a test track about 
1500 to 1800 feet long will be used for additional 
experiments. 

The new process would be of great importance to 
the German Railway which plans to electrify large 
segments of the rail network within the next two or 
three years. Because of the fact that the road ballast 
and ties will not be needed when using this process, 
rails and adjusters will be anchored one and a half 
feet below the present level, thus eliminating the addi- 
tional cost of enlarging tunnels and changing super- 
structures when electrifying the rail network. 


@ Polymeric Binders For Non-Woven Textiles. 
During the last eight years, our production of non- 
woven textiles rose from 10 million to 90 million 
pounds. For 1964 an output of at least 170 million 
pounds is to be expected, just to meet expansion of 
present markets. To tie together the fiber employed 
in making non-woven textiles, various polymeric bind- 
ers are used. It is estimated that by 1964 approximate- 
ly 60 million pounds of binders per year will be re- 
quired. 

Emulsion-type binder systems are commercially the 
most important. being characterized by ease of han- 
dling and freedom from the hazards which are associ- 
ated with organic solvent systems. Among the binders 
applied in the form of aqueous emulsions are poly- 
vinyl chloride, polymers of acrylate esters, polychloro- 
prene. butadiene-styrene and _butadiene-acrylonitrile 
resins. All of these are thermoplastics, but the com- 
mercially less important thermosetting binders may 
also be applied. Theoretically, it should be possible to 
use any binder which softens and flows at a tempera- 
ture below the softening point of the fibers. 

Ap article in Adhesives & Resins, a British publica- 
tion, points out that either thermosetting or thermo- 
plast:. resins can serve. Among thermosetting binders, 
mela :ine-formaldehyde, methoxylated urea-formalde- 
hyde and ethylene urea-formaldehyde derivatives are 
the r st important. Thermosetting binders are partic- 
ular’ interesting in producing non-woven fabrics of 
high cellulose content to which they impart greater 
crea: resistance and resilience as well as improved 
wet  -ength. 
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The ideal binder for non-woven textiles is not yet 
at hand. The chief characteristics which such a system 
would possess are: high strength, ease of uniform ap- 
plication to the web, high specific adhesion to the 
fiber, good elasticity and elastic recovery. Finally, and 
depending on intended field of application, the binder 
should be light-, wash- and clean-fast, should be free 
from discoloration and should exhibit good dimen- 
sional stability. The web incorporating the binder 
should have good crease resistance, resilience, soft- 
ness and, for certain uses, should be heat-sealable. 


@ Europlastica. The International Plastics Exhibit 
in Ghent (Belgium) will be held from June 16th to 
26th, 1961, according to a resolution of all plastics 
industrial associations of the European Common Mar- 
ket. Incidentally, Copenhagen has arranged for an In- 
ternational Plastics Fair which will be staged from 
September 22 to October 1, 1961. 


@ New Rubber-to-Steel Adhesive. Two new ad- 
hesives have been devcloped for bonding butyl rubber 
to steel. They are said to give exceptionally high per- 
formance under stringent operating conditions. The 
new compounds are said by the scientists responsible 
for developing them to be especially useful in bonding 
butyl rubber having a low sulphur content to steel. 

According to The Financial Times, London, such 
rubbers have low adhesion values and are normally 
exceptionally difficult to bond to metal effectively. 
The metal to which the rubber is to be bonded is 
cleaned by sand-blasting and then dipped in a ten 
per cent by volume solution of phosphoric acid. It is 
then washed in hot water and dried and a thin coat 
of the cement primer is applied. When this is dry, 
after about five minutes, a second coat is applied and 
dried. The metal is then ready for the application of 
the buytl rubber. 


@ Curing Rubber Latex. The Dunlop Rubber Co. 
Ltd. has just received a patent covering a method for 
curing rubber latex without the use of heat. The 
method yields articles having a greater strength than 
that of articles obtained by prior techniques. The rub- 
ber latex is cured in the form of an aqueous dispersion 
by subjecting it to high energy radiation. The irra- 
diated latex can then be formed into shaped articles 
by the known methods and allowed to dry. It is quite 
stable and can be used for the production ef cured 
articles without the addition of sulphur or any other 
curing or vulcanizing agents. 

The high energy radiation can be any form of 
radiation having an energy greater than about 0.1 
mega electron volts. This includes x-rays, gamma rays, 
accelerated electrons from linear accelerators or sim- 
ilar machines, beta rays, alpha rays, accelerated pro- 
tons and deutrons, neutrons produced in atomic piles 
or other sources. 
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By L. B. LANE and Jj. Jj. FRENDi Els 
Armour Alliance Industries 
Alliance, Ohio 


How Blood Adhesives Are Used 


In recent years United States industry alone has 
annually consumed more than 33,000,000 pounds 
of animal blood for use in adhesive formulations 


At a time when industry is striv- 
ing to develop new and exotic ad- 
hesives to meet the ever expanding 
needs of our industrial economy, 
it is interesting to observe how one 
of the oldest adhesives known to 
man continues to fulfill a surprising 
variety of industrial needs. The 
product is blood, specifically animal 
blood, an unromantic, yet chemi- 
cally unique and versatile material. 

Little data exists relating to the 
exact time or place when blood was 
first used for adhesive purposes. It 
is reported that the blood of Russian 
slaves was mixed with mortar to 
form a bridge (located in Tiflis, 
Caucasus) that has withstood the 
ravages of weather and floods for 
more than 1600 years. It is also 
known that the early Chinese used 


a mixture of blood and lime as a 
protective covering for wood, but 
it is doubtful whether it was used 
as a glue at that time. 

About 1910, reports were circu- 
lated in the United States that a 
water-resistant blood glue had been 
discovered in Russia, but early at- 
tempts to duplicate it met with 
little success. 

In 1913, H. L. Haskell and J. W. 
Beiger produced the first water- 
proof albumen glue. Early experi- 
ments utilized egg albumen, but 
later blood albumin, which was 
cheaper and more readily available, 
was substituted. To prove their 
formula, the two developed the first 
molded plywood canoes produced 
in this country using soluble dried 
blood as the adhesive medium. 
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MMU 


About 1917, a demand developed 
for water-resistant plywood for mil- 
itary purposes. Such plywood was 
used extensively in boats and in 
American fighter plane construc- 
tion. Plywood utilizing blood ad- 
hesives was also used in planes 
belonging to Byrd, Chamberlain 
and perhaps the most famous of all, 
Col. Charles Lindbergh’s “Spirit of 
St. Louis.” 


Use As Fortifier 


Since World War I, many suc- 
cessful uses have been found for 
blood in industry. The largest sin- 
gle use by far is in the manufacture 
of Douglas Fir plywood. Today, 
blood is used in combination with 
soy as a fortifying agent in bond- 
ing interior grades of plywood. To- 
gether they form an economical and 
effective adhesive that is relatively 
easy to formulate and to apply. The 
economical blood-soy combination 
exhibits many unique features such 
as proper creep for forming pur- 
poses, water-resistance, and _ the 
elimination of dulling action on 
cutting tools. Blood is also used 
as an extender of phenolic resin 
adhesives. 

An important application during 
World War II included the use of 
blood as one component of a “tire 
dip” developed to obtain a good 
adhesion between rubber and nylon 
cord. The formulation was an emul- 
sion comprised, in part at least, of 
resorcinol formaldehyde resin, SBR 
latex, blood and water. SBR latex 
and resorcinol alone or toxether 
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did . ot produce a strong enough 
bond but with from one to two 
per cont of blood in the latex the 
strencth was about doubled — an 
amazing discovery back in the ‘40's. 
In fact, synthetic latex plus blood 
equaled the strength property of 
natural latex (Liberian latex, for 
instance) which was unavailable. 
The strength of natural latex has 
been attributed to the presence of 
traces of nitrogen in the rubber 
molecule and, reportedly, the addi- 
tion of soluble dried blood aided 
efforts to duplicate the rubber, ni- 
trogen-bearing molecule. 

It is estimated that during 1959 
alone, the United States consumed 
about 33,000,000 pounds of animal 
blood for adhesive purposes with 
a gross sales value of $4,000,000. 
Ninety-eight per cent of all blood 
adhesives produced in the United 
States is used in the Douglas Fir 
plywood industry. Other adhesive 
applications of blood include: par- 
tice board, hardboard, _ bottle 
crowns, and musical instruments. 

Some lesser uses of blood prod- 
ucts include: polymerization of rub- 
ber compounds, insecticidal binder, 
settling compound for industrial 
waste treatment, clear water puri- 
fication (paper industry), uranium 
purification, foaming agent for 
lightweight cellular concrete, fire 
foaming agent, wine clarifying 
agent, paper coatings and binders, 
paper flocculants and sizes, replace- 
ment of casein in latex emulsions, 
emulsified asphalt, cork composi- 
tion, photoengraving plate-making 
solutions, leather finishing opera- 
tions, water-resistant binder of pig- 
ments for print dyeing on cotton 
cloth, and amino acid production 
such as histidine and histamine, for 
example. 


What They Are 


What are blood adhesives? How 
are they made and used? To an- 
swer these questions, one must first 
know the composition and charac- 
teristics. (both physical and chem- 
ical) of blood itself. 

Wha: is blood? Blood is an aque- 
ous sol ‘ion in which are suspended 
red an white corpuscles. Blood is 
usuall, classified as a tissue, and 
differs ‘rom the other tissues of 
the be y in that its inter-cellular 


View of the blood adhesive section at Armour Alliance's South St. Paul 
plant. The vacuum conveying system is upper left. Numbered boxes are 
used for blending. Part of the evaporator is behind the upper column. 


substance, the blood plasma, is 
fluid instead of solid. 

Red Blood Cells—These are 
minute biconcave discs which 
in mammals are non-nucle- 
ated, and which contain a 
protein pigment called hemo- 
globin. 
White Blood Cells—These are 
fewer in number but larger 
than red blood cells. They are 
nucleated and the protoplasm 
of the cell body is more or 
less granular. 
Plasma—The fluid portion of 
the blood, called plasma, con- 
sists of water containing al- 
bumins, globulins, fibrinogen, 
calcium salts and traces of 
other substances. 

If blood escapes from the body, 
coagulation occurs; after standing 
awhile, the blood separates into 
two portions, namely, a contracting 
semi-solid mass, the clot, and a thin 
light amber (or straw-colored) li- 
quid, the serum. The clot thus 
formed is composed of the red 
blood corpuscles matted together 
with the fibrin. 


View of filling unit at St. Paul blood 
adhesive plant. The bag filler is in the 
left foreground. Liquid blood tanks and 
pumps are shown on the right. 


Manufacturers of blood products 
take advantage of the physical and 
chemical properties of blood to 
produce the following materials: 
dried beef fibrin, blood albumin, 
dried hemoglobin and soluble dried 
blood. We will describe most brief- 
ly the various manufacturing steps 
and uses of these individual prod- 
ucts in the order listed above. 

To the beef blood, caught di- 
rectly from the animal, anti-coagu- 
lant is added to prevent clotting. 
This is followed by passing the 


| ce) — . ua 
, -* —® N — . 
+ . : ; —— ro 
a | SS g ae 5 ae 
— : wl “eg 
| Nie % - . 
Er = . 2 ic . ie 1 
i 4 iy Yr . — 
J *- a — | a 
— _ —a pare | ee 
" \- —] 2s a— a . - a ‘. hy 
F ; 4 as 72 4 —_ — — % { 
b. bet ; af ; 5! ; aE = 
A he cs . . eg] ‘ a 
tad * ven ow 43 ; = i in ja = 
i ” a aes * ae 4 ; ¥ a ; f A 
- . ol a | pon al ee, 
B- “2 ae | : r= ar 
- = .. : ae 
/ Fe — lia eB 
os % — -_ me ay Bit a 
. 
Bm ey 
ee bi 
i 
= 
= 
_— 
m S, 
a : 
ie 7 
ae 
Fee 
eS ie 
: 
hha 
ae 
- 
as . CG 
— Bree 
: — | cae 
& eof s 
_ ; . i =e 
“4 ye: : B > 9 
_ et ~~ 2. 4 
a ————— . ce 
if ~ an The 
) a ae: 
Sy 200 Bs 
Sak a= ?¢ 4 1 | ay , ? ahi 
' i. lee ia ae 
7. — —] a yO 
al Bs JERR | = 
j ss — 
} . ——o Ase ' . oy 
a. | aan - , 
4a = j ee) Dp i ‘ : 7 a F a 
g- ah ‘% | caf | 4 i, mm 
—— ff; 20 ie =. 
a2 ! 2B 44s ; ee 
et wy aT i tied a ’ ; i 
a ee A rate 
waz ie i Py 7 
ya | 
ange par 2 es ; Phe ng an 3 2 : 
si cae a 3 “ei wo. fii = 
ee ae ’ ie 2 = a 
eee ee a as 7 ———° ‘ss a 4 *: g Iz 
7 i aN Ls > ae - p 4 : : ¢ Rr, . Be & ies : ‘ a ) ’ » ‘a “3 
oS ak ae = | OU = “a = i 4 ? —_ 


liquor through a centrifuge to sep- 
arate the blood into two liquid 
fractions—plasma and hemoglobin. 

The plasma consists of serum and 
fibrinogen. By means of a chemical 
treatment, followed by stirring, the 
latter material separates and is 
screened out in the form of a white 
fibrous water-insoluble mass known 
as fibrin. Fibrin is used almost 
entirely as a pharmaceutical raw 
material. 

The clear light-colored liquor re- 
maining after removal of the fibrin 


At the American Seating Co. classroom 
furniture is made from plywood using 
glue fortified by soluble dried blood. 
A steam-heat press, left, forms the 
various shapes and thicknesses. 


is known as beef blood serum. An 
appreciable amount of this material, 
treated with preservative, is used 
“as is” in leather finishes. However, 
the bulk of it is spray-dried under 
carefully controlled conditions so 
as not to insolubilize the material 
in process. The resultant material 
is a light straw-colored fine powder 
known as blood albumin. Some of 
its important uses include: 

(1) Cork Industry — The albu- 
min is used in bottle crown manu- 
facture as an adhesive in bonding 
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Physical and Chemical Characteristics of Blood Products 


Origin 
(Raw Material) 


Solubility (%) 
Moisture (%) 
Grease (%) 
Ash (%) 


Rtas: hacies secniniicaadl 6.7-7.3 
77-82 
13-14 


Protein (%) 
A ee 
*Anhydrous basis 
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Dried 
Fibrin 


Blood 
Albumin 


Soluble 
Blood 


Dried 
Defibrinated 


Animal 
Blood 

Powder 
Chocolate Brown Light Tan 


10 
1 
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Beef 
Fibrin 
Lumpy 
Tan 


Beef Serum 


Powder 


8 


6.5 


84-87* 
13.9* 
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the composition cork sliver to the 
inside of the metal cap. 

(2) Leather Industry — In this 
field, the albumin is used in leather 
finishing operations. In one in- 
stance, the albumin supplies the 
bonding power in leather finishes 
comprised essentially of pigment 
(color) and waxes. Such dressings 
not only impart smoothness and 
luster to the leather but provide 
color and water resistance. In an- 
other instance, the material is ap- 
plied in a dilute liquid state to the 
top side of the leather just prior 
to burnishing or glazing to produce 
a smooth finish and high luster. 

(3) Textile Industry — Albumin 
serves as a mordant and highly 
water-resistant binder of pigments 
in print dyeing of cotton cloth. Its 
presence permits repeated launder- 
ing of these prints without notice- 
able loss of color. 

The hemoglobin is sold in the dry 
state principally to the pharmaceuti- 
cal industry as a raw material for 
the manufacture of histidine, 4 
well-known amino acid. It also is 
an excellent emulsifying agent. 

Defibrinated beef blood is sup- 
plied to the tanning industry for 
leather finishing. 

Soluble dried blood is produced 


essentially from a combination of 
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The production of laminated wood with 
blood adhesives, right, at Kay Musical 
Instrument Co. permits easier forming 


of guitar and bass sides 


* 
wi 


cracking the outside surface ply. 


various bloods, i.e., beef, hog, calf 
and sheep bloods, accumulated in 
collecting tanks at the time of 
slaughter. The first processing step 


involves the releasing of the fibrin- 
ogen from the blood by means of 
agitation and then screening it out 
in the form of fibrin just prior to 
drying the clear blood liquor. 


Prepared For Packaging 
The fresh defibrinated blood is 


injected into a spray dryer where, 
in a matter of seconds, it is trans- 
formed into a fine powder ready 
for packing. The color of this solu- 
ble dried blood is maroon. Its uses 
are as follows: 

(1) Adhesive for Douglas Fir 
Plywood —The blood is incorpo- 
rated in soybean adhesives to in- 
crease the water resistance of the 
glue line. The finished plywood, 
so glv 1, will be suitable for sheath- 
ing and concrete forms. Blood is 
also used with phenolic resins in 
bondi». exterior grades of plywood 
to low: pressing temperatures and 
give e somewhat shorter pressing 
cycle. 

(2) 
uct i: 
liquor 
the b 


larifying Agent—The prod- 
used to clarify chemical 
This is done by putting 
1 into solution, mixing it 


ADHE’ ES AGE, MAY, 1961 


with the solution to be clarified, 
and raising the temperature of the 
entire mass to 160°F. or more to 
coagulate the blood into very small 
particles. As the gummy coagulum 
settles, it takes with it the suspended 
matter, thus leaving the solution 
clean and clear. 

(3) Emulsion Stabilizer — The 
asphalt industry uses blood to sta- 
bilize an asphalt-water emulsion. 
Asphalt so processed flows at at- 
mospheric temperatures, thereby 
simplifying transportation and han- 
dling problems. After the water- 
asphalt emulsion is poured on a 
highway, for instance, the emul- 
sion breaks and the water dis- 
appears, leaving an evenly distrib- 
uted film or layer of asphalt on 
the surface. 

(4) Bonding, Spreading and 
Emulsifying Agent — Soluble dried 
blood is used in certain types of 
insecticides and fungicides as an 
additive in the formulation to im- 
part extended adhesion to the foli- 
age, to obtain a more even spread, 
and—in the case of oil-base sprays 
—to emulsify the oil in the water 
to insure a light and uniform oil 
concentration during application 
operations. 

From the time the animal is 
slaughtered until the available blood 


is packaged, every manufacturing 
step is pointed toward cleanliness, 
speed, preservation and tempera- 
ture control in order to maintain 
a high and. uniform standard. Dur- 
ing drying, the temperature of the 
blood particle must not rise above 
160°F., otherwise insolubilization 
takes place. True, the air in stand- 
ard spray dryers is higher than 
160°F., but the droplets do not 
reach the temperature of the dry- 
ing air because the evaporation of 
their moisture keeps the tempera- 
ture down. 


Simulate Fresh Blood 


The resultant products at time 
of use should simulate perfectly 
fresh blood or serum in respect to 
odor, color, solubility, coagulation, 
bonding power, keeping properties, 
and even chemical properties. In 
order to retain these qualities it 
is essential that exceedingly close 
control be maintained during proc- 
essing because of the sensitivity of 
blood to possible outside influences. 

There are also three grades of 
insoluble blood produced by the 
industry for use in feeds and as a 
fertilizer. They are: ground dried 
blood, blood meal (finer grind 
than ground dried blood), and 
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blood flour (finer grind than blood 
meal). 

These dried bloods are produced 
by utilizing all types of bloods from 
the various killing floors. The 
bloods are dried under intense heat 
to coagulate them. Because they 
have been held at elevated temper- 
atures while drying, these bloods 
are completely insoluble in water 
and thus differ very materially from 
the water-soluble products. 


One of Largest 


Armour and Company is one of 
the country’s largest water-soluble 
blood producers. It is the sole do- 
mestic manufacturer of blood albu- 
min and, therefore, dried blood 
fibrin. One of the most modern 
and completely automated blood 
drying facilities in the world is the 
Armour installation at its South St. 
Paul, Minn., meat packing plant. 

As shown in the accompanying 
diagram, blood taken from the kill 
troughs is pumped immediately 
into refrigerated stainless steel tanks 
for processing. The blood flow is 
controlled by means of a master 
control board which includes such 
advances as a Beta Ray installa- 
tion to assure processing according 
to exact specifications. 

Blood is pumped from the re- 
frigerated tanks (A) through a se- 
ries of Sweeco Screens (B) to re- 
move blood clots and foreign mat- 
ter. Next, the liquid blood stream 
enters a concentrator (C) where 


moisture is removed leaving 30 to 
40 per cent solids. The concen- 
trated blood is then forced under 
tremendous pressure through jet 
nozzles at the top of the drying 
tower (D). Controlled heat im- 
mediately dries the spray of blood 
and the blood particles (100-mesh 
or finer) settle gently to the bottom 
of the tower. These blood particles 
are then conveyed to blenders (E) 
where the blood is mixed to pro- 
vide the desired uniformity. It is 
then conveyed to an automatic bag- 
ging machine (F), after which the 
blood is ready for shipment. 
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Schematic of Automated Blood Drying Facilities 


Notes: A = refrigerated tanks; B = blood clot screens; C = concentrator; D = spray 


drier; E = blenders; 


= bagging machine; G = storage; X = blood clot tank. 
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Wire tines are bonded between the 
rubber discs with only two drops 
of a quick-setting adhesive. 


Bonded Wire 


A, electric “mouse” with 
bonded wire whiskers is now 
being used to scamper through 
the underground ducts of big 
cities to thread them with elec- 
trical cable and communication 
lines. 

Produced by Chicago Pneu- 
matic Tool Co., New York, 
N.Y., the mouse achieves its 
motion from traction brushes 
made by bonding alloy wire or 
tines between rubber discs. The 
brushes pulsate at the rate of 
10,000 movements per minute. 
Once in contact with the duct 
wall, the tine movements create 
forward motion and drag the 
mouse and its attached cable 
along. 


Resists Friction Strains 


The secret of the mouse’s 
success is the ability of the 
wire-rubber bond to resist the 
strain caused by friction with 
duct walls. Tines are bonded 
between the rubber discs with 
two drops of Eastman 910 Ad- 
hesive which sets within eight 
seconds without heat, solvent 
evaporation or catalysts. 

Originally, the mouse design- 
ers tried a less pliable nose 
piece to hold the tines. Tests 
showed, however, that the use 
of bonded rubber sandwiches 
increased maneuverability. 
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Adhesive Bonding 
Manifold Assemblies 


Switch to use of a structural film 


adhesive cuts production costs by 
over 50 per cent for manufacturer 


; Pee bonding two mating 
manifold sections instead of as- 
sembling with conventional fasten- 
ers and sealers has reduced pro- 
duction costs over 50 per cent per 
manifold assembly at Taylor In- 
strument Companies, Rochester, 
New York. The adhesive assembly 
techniques not only solved a diffi- 
cult manufacturing problem, but 
permitted use of lower cost mate- 
rials and eliminated field failures 
and rework of rejected assemblies 
due to leaking. 

The two manifold sections are 
bonded and sealed with die cut 
Scotch-Weld Brand structural film 
adhesive AF-6 made by the Ad- 
hesives, Coatings, and Sealers Divi- 
sion, Minnesota Mining and Manu- 
facturing Co., St. Paul, Minnesota. 
Use of a film adhesive provides 
uniform thickness throughout the 
joint and continuous contact be- 
tween mating surfaces, thus sealing 
and bonding in a single operation. 

The manifold assembly is used 
in a controller unit which checks 
a wide range of process variables 
such as pressure and liquid level. 

With the previous fastener and 
sealiny method, individual manifold 
sections had to be masked, painted 
and baked before the assembly 
operation because the sealer used 
could »ot withstand the high bak- 


ing t-mperatures of the enamel. 


After is operation the sealer was 
spray’ on the mating surfaces of 
the s tions which were then as- 
semb! — with stainless steel screws. 
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Sealer thickness was difficult to 
control and the assembly had high 
and low spots. In addition, the re- 
cess in the head of each screw re- 
quired filling to prevent accidental 
removal in service. 

The adhesive assembly method 
consists of solvent tacking the die 
cut adhesive film to one mating 
manifold surface and assembling 
the two manifold sections with plain 
steel screws. The screws apply the 
required pressure for adhesive cur- 
ing operations. The entire assembly 
is then spray paint? with an 
epoxy enamel and cured for an 
hour at 350°F. 

Because of the high strength of 
the bonded assembly (over 3000 
psi), the screws could be removed 
after the curing operation. This is 
not normally done, however, be- 
cause the labor cost for removing 
the screws exceed their commercial 
value. 

Scotch-Weld Brand _ structural 
film adhesive AF-6 is an elastomer- 
phenolic high strength thermo- 
setting dry bonding film adhesive 
which exceeds military specifica- 
tion MIL-A-5090D for structural 
bonding and honeycomb sandwich 
construction. The advantage of a 
film adhesive in an operation such 
as that at Taylor Instrument is that 
in addition to controlling glue-line 
thickness throughout the joint, it 
confines the adhesive to the imme- 
diate bonding area and makes for 
clean bonding operations and sim- 
ple application procedures. 


X : 
AUN OR rm cages 
Unassembled manifold, left, shows the 
position of the structural film adhesive. 
The completed assembly is shown right. 


After the film adhesive is positioned, 
screws are installed to hold assembly 
and apply pressure during the cure. 


A rack of manifold assemblies is pushed 
into an oven where it will be subjected 
to a 350°F. cure for one hour. 
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A satellite-shaped modern struc- 
ture that literally is bonded to- 
gether from roof to base pad was 
recently “launched” in Hollywood 
Hills, California. Named Chemo- 
sphere, this $100,000 home is prob- 
ably the world’s first “chemically 
welded” house. 


Home of electronic engineer 
Leonard J. Malin, Chemosphere 
was designed by architect John 
Lautner and sponsored by Chem 
Seal Corporation of America as a 
demonstration of some of the archi- 
tectural and construction possibili- 
ties of some of the firm's 65 com- 
pounds for adhesive, caulking, coat- 
ing and potting formulations. All 
of these products are based on 
chemical formulas calling for vary- 
ing combinations of polysulfide 
liquid polymers and epoxy resins. 

Owner Malin actually built Chem- 
osphere by himself, using outside 
help only as needed. It is basically 
a 2200 square foot octagon perched 
on top of a 30-foot high, five-foot 
wide, reinforced concrete column. 


One of the most interesting ap- 
plications of ‘chemical construc- 
tion” was the use of an epoxy 
formulation to bind and seal the 
supporting column to its thick un- 
derground pad. This not only 


A Chemically Welded House 


helped meet building code objec- 
tions to two-part pouring of the 
foundation, but insured against 
moisture reaching the reinforcing 
steel bars in the column and stabil- 
ized the footing to withstand strong 
motion from landslides, earth- 
quakes, high winds and other dis- 
turbances. 


New Roofing Technique 


Epoxy materials were also used 
in developing a new roofing tech- 
nique. First, an integrated single- 
membrane roof formed of wood 
pulp insulation panels was com- 
pletely weatherproofed by rolling in 
a mixture of epoxy and chopped 
fiber glass. All roof joints were 
then tightly sealed with fiber glass 
tape and an epoxy compound. Cus- 
tomary metal gutters were elimi- 
nated by covering the whole roof 
perimeter with tape, and epoxy is 
used instead of metal flashings 
around vents. A weather-resistant 
epoxy coating was then applied 
over the completed roof to give it 
a final protective sheath. 

In other applications epoxy form- 
ulations were used to bond metal 
to wood in anchoring laminated 
roof beams of the structure. Alu- 


minum caps of the beams were 
sprayed with tan-colored polysulfide 
compound as protection against 
oxidation and metal glare. 

To provide a 360° picture win- 
dow with an unobstructed surface, 
glass mullions, or dividers, were 
installed around the entire house. 
The glass-to-glass bond was ob- 
tained with a colorless epoxy. 


Other applications in which ad- 
hesive and coating formulations 
were used included setting concrete 
patches in two unfilled areas of the 
supporting column, seating the sup- 
porting frame of steel beams into 
the concrete column, sealing and 
bonding window panes to alumi- 
num frames, protecting interior 
ceiling beams, and setting ceramic 
tile. 

In all, formulations based om 
epoxy resin or polysulfide liquid 
polymer, or both, were used in 28 
different applications throughout 
the house. 

“Today, it is not only theoreti- 
cally, but actually possible to con- 
struct a whole house with modern 
adhesives and sealants replacing 
nails, bolts, screws and other con- 
ventional metal and wooden {asten- 
ers,” points out Fred W. Weber, 
president of Chem Seal. 
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Neutral-stained ceiling beams are sprayed with clear epoxy 
coating to both protect and beautify them. Shown above 
is Ted Rocker who did interior and exterior finishing. 


Aluminum caps over laminated beams are sprayed with tan- 
colored, pourable polysulfide compound which provides a 
peel-proof coating eliminating glare and oxidation. 


Joints of the single membrane roof covering of composition 
wood pulp are immobilized with fiberglass tape onto which 
an epoxy sealant was applied by Malin and a helper. 


Eliminating the need for metal gutters, L. Jj. Malin applies 


epoxy sealant to fiberglass taping used with composition 
wood pulp roof. The house has 2200 square feet of space. 


An ep-xy was used as an adhesive between the cured con- 
crete ood the gunite used to patch two areas that failed to 
fill in within the framing when the column was poured. 
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C omponents, power supply and 
circuitry in Tiros meteorological 
satellites are protected against the 
hazards of space flight by epoxy 
resin formulations serving as ad- 
hesives, coatings, sealants and en- 
capsulations. 

Sponsored by the National Aero- 
nautics and Space Administration, 
the Tiros project has pioneered in 
the development of improved meth- 
ods of weather observations by 
making available for evaluation 
hundreds of thousands of photo- 
graphs of cloud formations. As con- 
tractor for the Tiros spacecraft and 
data acquisition equipment, the 
RCA Astro-Electronic Products Di- 
vision at Princeton, N.J., has devel- 
oped and built a completely inte- 
grated satellite and ground control 
system. 


9300 Solar Celis 


Each Tiros vehicle carries ap- 
proximately 9300 solar cells to pro- 
vide power for cameras, recorders, 
transmitter, infrared and associated 
equipment. These solar cells have 
total maximum output of 60 watts 
under optimum conditions. They 
are mounted in “shingles” of five 
cells on module boards carrying 80 
cells each. Module boards, in turn, 
are mounted on aluminum panels— 
four to a panel. 

Tiros module boards are made of 
a glass cloth-epoxy laminate se- 
lected for low-volatility character- 
istics in high vacuum, since out- 
gassing during space flight would 
have a harmful effect on function- 
ing of satellite components. Module 
boards were made with ridges for 
accurate positioning of “shingles” 
and to speed their mounting. They 
were produced by International Re- 


Epoxies for the Tiros Satellite 


sistance Company, Philadelphia, us- 
ing Shell Chemical Company's Epon 
resins. 

To attach solar cell “shingles” to 
module boards, and module boards 
to aluminum mounting plates, a 
modified epoxy resin structural ad- 
hesive was used. Available in sheet 
form, this adhesive consists of a 
supported film on a_ lightweight 
glass fabric carrier. Designated as 
FM-97, the adhesive is made by 
Bloomingdale Rubber Company, 
Aberdeen, Maryland. It helps pro- 
tect Tiros circuitry by maintaining 
a uniform dielectric gap. 

Mounting the large number of 
solar cells and module boards on 
five Tiros vehicles was a major 
problem of assembly. To speed op- 
erations, the supported film ad- 
hesive was cut to size prior to 
assembly, and refrigerated to pre- 
serve its shelf life. Stored at 0°F., 
the shelf life is at least 225 days; 
stored at 40°F., the shelf life is at 
least 60 days. 

Assembly of solar cells involved 
hand positioning a “shingle” of 
cells and a single precut section 
of adhesive on a module board 
cleaned of fingerprints and grease. 
Each “shingle” was mounted indi- 
vidually until the module board 
was completed. Light pressure was 
applied to each assembly by place- 
ment of a steel plate over it while 
being oven cured. This pressure as- 
sured contact of the adhesive at all 
points. A walk-in oven was used 
at 200°F. for a minimum of five 
hours. 

Assembly of completed module 
boards to aluminum mounting 
plates was handled in the same 
manner. The plates had been given 
a Martin Hardcoat finish. Prior to 
mounting, the finish had been 
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abraded lightly with medium grit 
emery cloth and wiped off with 
solvent. 

As a fillet and sealant around 
solar cells and module boards to 
stop vibration and fill voids, a high 
strength, 100 per cent solids ad- 
hesive formulation, Bondmaster M 
648, was applied. Made by Rubber 
and Asbestos Corp., Bloomfield, 
N.J., the adhesive is a two-part 
formulation based on Epon resins. 
It was mixed in very small batches 
because its pot life is 45 to 50 
minutes. The fillet material was ap- 
plied with artists brushes following 
oven cure of completed modules 
and mounting plate assemblies. 
Room temperature cure overnight 
permitted handling of assemblies. 


Protecting Small Parts 


For a conformal coating to hold 
down and protect small parts and 
wiring, and for encapsulating mini- 
aturized parts, Hysol 12-006, a 
printed circuit formulation based 
on Epon resins was employed. Made 
by Hysol Corporation, Olean, N.Y., 
the formulation was used to encap- 
sulate or coat as many Tiros com- 
ponents as possible prior to assem- 
bly. The remaining parts were 
coated afterward by brush, spatula 
or air gun. The gun was needed to 
apply the thick and viscous oxide- 
filled formulation of this material 
that was used around batteries as 
a heat-sink. 

The two-part polyamide-cured 
formulation was mixed by hand, as 
required, in quantities varying 
from 18 grams to one pound. Pot 
life of the mixture is two and one 
half to three hours. Coated assem- 
blies were cured at 150°F. for 8 
minimum of two hours in the walk- 
in oven. 
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Above, an RCA engineer makes final 
adjustments on Tiros I! which is 
mounted on a special test machine. 
Lights above and around the unit 
test the solar cells at the sides 

and on top. 


Solar cells on the periphery of the 
satellite shown left are mounted in 
“shingles’’ of five on 80-cell Epon 
resin module boards which are then 
mounted on aluminum plates by means 
of an epoxy structural adhesive 
formulation. 


An epoxy resin formulation was used 
for encapsulation and coating of the 
tiny parts of the internal electronic 
system for the satellite. The RCA 
technician below is putting the fin- 
ishing touches on the interior assembly. 
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A ahesives may be divided into 
four major categories according to 
the manner in which they dry. The 
categories could consist of (1) 
emulsions, (2) water solutions — 
true and colloidal, (3) solutions in 
organic solvents, and (4) chemical 
cures, such as two-component re- 
active mixtures or thermosetting 
adhesives. 

To study the effect of humidity 
on the drying of adhesives, a con- 
sideration of the methods of drying 
is essential. In the case of water 
emulsions, water is removed from 
_ the adhesive and, apparently, due 
to the crowding effect, the emulsion 
particles coalesce and the adhesive 
begins to show drying characteris- 
tics such as high tack and adhesion. 
As the moisture leaves the system 
the bond strength increases, but 
a sudden increase occurs when the 
emulsion particles coalesce. 


Progressive Drying 


Water solution adhesives (such 
as dextrine) would also dry by re- 
moval of water by the substrate 
and/or by evaporation, but the dry- 
ing would be progressive rather 
than sudden, since there is no sud- 
den “break” in the adhesive system. 

Solvent systems would also dry 
because of solvent removal by the 
substrate (and/or evaporation), but 
since the evaporation of an organic 
solvent is independent of humidity, 
organic solvent adhesives probably 
are not affected by humidity. 


The Effect of Relative Humidity 
on the Drying of Adhesives 


In the case of chemical cures, 
such as two-component systems or 
thermosetting adhesives, unless wa- 
ter enters into the reaction or is 
present as a solvent, humidity would 
probably have little effect on drying 
time. 

Since the setting of organic sol- 
vent solutions and chemical cure 
systems is apparently not affected 
by humidity to any great degree, 
this study is concerned with the 
aqueous types only. The adhesive 
industry is well aware that humidity 
affects the drying rate of aqueous 
adhesives. However, the extent of 
the effect is not generally recog- 
nized. A preliminary examination 
showed that the time necessary to 
produce a fiber tear on kraft paper 
with aqueous adhesives varied tre- 
mendously as the relative humidity 
of the paper specimens used were 
changed. 

Throughout this study the ex- 
pression “drying time” or “tear 
time” will refer to the time neces- 
sary to produce a 50 per cent fiber 
failure on paper or paperboard 
using a standardized thickness of 
adhesive film. Past experience has 
shown that 100 per cent fiber fail- 
ure is not always reproducible due 
to variations in the paper. For eval- 
uations in the laboratory the time 
necessary to produce a 50 per cent 
fiber failure is a more reproducible 
standard. Since the final drying of 
the adhesive is apparently an evap- 
oration phenomenon and the final 
bond is always much stronger than 
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the paper itself, final drying time 
will not be considered. 

The relationship between the dry- 
ing of an adhesive and atmospheric 
relative humidity is rather complex 
and a thorough study of the sub. 
strate is necessary. Before a rela- 
tionship can be clearly established, 
many questions must be answered: 

(1) What is the relationship be- 
tween the drying rate of the ad- 
hesive and the moisture content of 
the board? 

(2) How fast do paper and pa- 
perboard change moisture content 
when the relative humidity of the 
atmosphere is changed? 

(3) How much moisture is ab- 
sorbed by paper and paperboard at 
a given relative humidity? 


Basis of Study 


This study of relative humidity 
and the drying rate of adhesives is 
based on the above questions. 

Relative humidity is the percent- 
age expression of the prevailing 
vapor pressure of water in the at- 
mosphere divided by the total vapor 
pressure of water in the atmosphere 
at the given temperature. When the 
relative humidity is 100 per cent, 
air is saturated with water vapor, 
but the amount of water vapor in 
air varies with temperature, since 
the vapor pressure of water varies 
with temperature. 

The actual amounts of moisture 
in saturated air at various temper- 
atures are expressed in the t»ble 
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This table shows that at 100 per 
cent relative humidity the amount 
of actual moisture in the air will 
more than double when the temper- 
ature is increased from 68°F. to 
95°F. Since relative humidity is 
the per cent of moisture saturation 
of air. when air contains a given 
amount of moisture, a decrease in 
temperature increases the relative 
humidity. 

In the packaging industry, ad- 
hesives normally produce a fiber 
tear on paper and paperboard in 
a very short time — usually in 
seconds, rarely more than a few 
minutes. In such a short period of 
time, water evaporation apparently 
is not a major factor (at least not 
directly) because the moisture from 
the adhesive, sandwiched between 
paper or paperboard, must pene- 
trate the paper before it can evap- 
orate. Penetration into the paper 
should be the major factor involved. 
However, it is probable that the 
rate of penetration is altered by 
evaporation. 

If penetration through capillary 
action is primarily responsible for 
fiber tear, a question is raised as 
to why an adhesive dries at all in 
the case of dextrine adhesives. If 
the liquid is drawn into the paper 
by capillary action in the liquid 
phase, the fibers would have to 
filter out dextrine molecules to pro- 
mote drying. Otherwise, the paper 
would merely spread the adhesive 
over a wide internal surface and 
evaporation would have to account 
for drying. Filtration of dextrine 
molecu'es by the paper seems un- 
likely, ond evaporation of such a 
large « nount of water in such a 
short » riod of time appears ques- 
tionab|; Apparently, the mech- 

- much more complex. 
wry action should be the 


initial .echanism and this action 
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should fill the large voids of the 
paper with liquid adhesive. 


This writer discussed the problem 
of drying mechanism with Dr. 
Walter A. Patrick, The Terraces, 
Baltimore Md., who offered the fol- 
lowing theory to explain the drying 
of a dextrine adhesive on paper 
or paperboard. Dr. Patrick believes 
that the initial step in moisture 
penetration would consist of the 
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formation of a monomolecular layer 
of water around the paper fibers 
(adsorption). Then the voids would 
begin to fill with moisture, this 
process continuing until saturation 


is reached. 


In the case of a dextrine solution 
(colloidal) both the dextrine and 
water would be pulled into the pa- 
per by capillary action, but while 
the solution is being transported, 
due to polar attraction and sluggish- 
ness of the large dextrine molecules, 
the paper would tend to hold the 
dextrine molecules near the glued 
joint while the water molecules, due 
to their much greater mobility, 
would move into the paper. Thus 
the solids content of the adhesive 
would continually increase until the 
bond is strong enough to tear fiber. 
This would explain the extreme ef- 
fect of relative humidity, since rela- 
tive humidity would determine the 
amount of moisture originally in 
the paper (and its potential capa- 
bilities to absorb.) 


Attempts were made to show the 
degree of dextrine penetration. A 
dextrine adhesive was allowed to 
dry on paper and the sample was 


cleared in xylol, then imbedded in 
paraffin. Cross sections were cut 
with a microtome at ten microns, 
the paraffin removed, and the slides 
coated with thin celloidin in order 
to prevent aqueous stains from re- 
moving the adhesive. Unfortunately, 
none of the stains used were suffi- 
ciently selective to differentiate be- 
tween paper fibers and dextrine. 
Ordinary histological stains were 
of no help, but the technique shows 
enough promise to warrant addi- 
tional work. It would be interesting 
to know whether the paper segre- 
gates dextrine molecules according 
to size as Dr. Patrick's theory 
would suggest. 


Additional support of this theory 
is found in the well known effect 
of adding electrolytes to dextrine 
adhesives. When salts such as sodi- 
um nitrate or calcium chloride are 
added to a dextrine adhesive, the 
fiber tear time is greatly increased 
and the adhesive becomes “slower 
drying” even though the total solids 
may be greatly increased. This 
would be logical in view of the 
above theory, since electrolytes 
should attach themselves to the pa- 
per fibers and hinder the separation 
of dextrine and water. The addition 
of excess electrolytes also greatly 
increases penetration. On the other 
hand, non-electrolytes, such as glu- 
cose, tend to decrease penetration 
and “keep the adhesive on the 


surface.” 


If the mechanism proceeds 
through penetration, the next logi- 
cal step would be evaporation, since 
the sudden increase in moisture 
from the liquid adhesive would up- 
set the moisture equilibrium of the 
paper with the atmosphere and 
cause the water molecules to leave 
the paper in the vapor phase. This 
concept is consistent with observa- 
tion, since it is a well known fact 
that if paper is not in equilibrium 
with the atmosphere, the paper 
changes moisture content so rapidly 
that it cannot be weighed accurately 
on a regular analytical balance. An- 
other observation that tends to sup- 
port the importance of penetration 
is that if varnished or foil coated 
papers are adhered on the uncoated 
side, drying takes place normally 
even though evaporation cannot 
take place at its normal rate. 
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This line of reasoning has led to 
the assumption that penetration of 
moisture into the paper from the 
adhesive is the main mechanism, 
and since the moisture content of 
paper is a function of relative hu- 
midity, a mathematical relation- 
ship should exist between relative 
humidity and the drying rate. 

If a piece of dry paper is exposed 
to an atmosphere of 50 per cent 
relative humidity, and a piece of 
very moist paper, cut from the same 
original sheet, is exposed to the 
same atmosphere, the two pieces of 
paper will not have the same moist- 
ure content when equilibrium is 
reached. If strips of paper are taken 
to zero per cent relative humidity, 
then exposed to various atmospheric 
relative humidities and the increase 
in moisture in the paper is recorded, 
an S-shaped curve results when the 
moisture content of the paper is 
plotted against relative humidity. 
Brecht‘’) has shown that when the 
same paper is changed from 100 
per cent relative humidity to vari- 
ous atmospheric relative humidities 
a similar S-shaped curve results, but 
the two curves meet only at the 
two extremes (zero per cent and 
100 per cent relative humidities, in 
the case of Brecht’s experiments). 
See Figure 1. 

Since a hysteresis curve results, 
consideration must be given to the 
original state of the paper or paper- 
board before moisture content 
change. If the drying time of an 
adhesive is a function of the mois- 
ture content of the paper, this hys- 
teresis effect will be extremely im- 
portant because it will mean that 
two pieces of paper cut from a 
sheet can have different moisture 
contents even though they are in 
equilibrium with the same atmos- 
phere, depending on their previous 
exposures to moisture. Before any 
attempt is made to study the drying 
rate of adhesives, the equilibrium 
moisture content must be deter- 
mined for each type of paper or 
paperboard studied. This experi- 
mental study is particularly impor- 
tant since little information is avail- 
able concerning the moisture rela- 
tionships of the paperboards com- 
monly purchased by adhesive users. 

Experiment 1 

Object: To plot the moisture con- 

tent of selected papers and paper- 


boards as the relative humidity is 
varied and to show the hysteresis 
effects. 

Preliminary examination: The 
use of ovens, infrared, or other de- 
structive drying methods was pur- 
posely avoided for obtaining zero 
per cent relative humidity equilib- 
rium. The original approach was 
based on the use of atmospheres 
of designated relative humidities in 
desiccators. Known concentrations 
of sulfuric acid provided the proper 
vapor pressures, with concentrated 
sulfuric acid providing the zero 
per cent relative humidity. 


Hastening Paper Equilibrium 


Since the time necessary to reach 
equilibrium was not known, (es- 
pecially for paperboards) the desic- 
cators were originally evacuated to 
20 inches of mercury to hasten 
equilibrium of the paper. Strips 
of papers and paperboards were 
brought to zero per cent relative 
humidity under vacuum and 
weighed in weighing bottles. They 
were then brought to 20, 40, 60, 
80, and 100 per cent relative hu- 
midities to determine the moisture 
content. The experiment was a fail- 
ure, for when the vacuum was 
broken, the sudden influx of air 
from the atmosphere changed the 
weights before the lids could be 
placed on the weighing bottles. 
However, several things were 
learned from the experiment: 

(1) The method itself was sound 
and had good possibilities. 

(2) One hundred per cent rela- 
tive humidity is very difficult to 
maintain because the slightest drop 
in temperature results in dew for- 
mation and condensation takes place 
directly on the paper, giving erratic 
weights. 

(3) Paper and paperboards ex- 
change moisture with the atmos- 
phere very rapidly and conventional 
laboratory weighing procedures are 
not reliable unless extreme precau- 
tions are taken. 

(4) If vacuum is used, the air 
used to break it must be of the 
same relative humidity as the space 
under vacuum. 

(5) Much emphasis must be 
placed on the attainment of zero 
per cent relative humidity, for if 
the paper is not at zero per cent 


relative humidity all of the « lev. 
lations will be incorrect. 

The experiment was as fo! ws: 

Procedure—The eight paper and 
paperboards selected were: lay. 
coated ground-wood paperb: ard; 
clay-coated chipboard; chip! oard 
with bleached Manila lining; solid 
bleached sulfate with bleached kraft 
skin; tan chipboard; solid bleached 
sulfate; 60-lb. kraft paper; and 16. 
lb. typing paper. 

Forty weighing bottles were 
marked and five strips of each of 
the above materials were individual. 
ly placed in weighing bottles. The 
open weighing bottles were placed 
in desiccators over concentrated sul- 
furic acid and a vacuum of 
20 inches of mercury was drawn. 
After 24 hours the vacuum was 
broken by passing air through sul- 
furic acid, through phosphorous 
pentoxide and into the desiccators 
which were then allowed to stand 
for an additional 24 hours at at- 
mospheric pressure. The desiccators 
were then opened and the weighing 
bottles were immediately sealed and 
weighed. Moisture changes by the 
glass weighing bottles were consid- 
ered. This gave the weights of the 
strips at zero per cent humidity as 
obtained from an atmosphere of 
zero per cent relative humidity. 

By varying the concentrations of 
sulfuric acid, desiccators were ar- 
ranged with 20, 40, 60. 80, and 90 
per cent relative humidities. Using 
the above procedure without vacu- 
um, the samples were brought back 
to zero per cent relative humidity 
because each sample had been brief- 
ly exposed to the atmosphere to 
take the weight of the empty weigh- 
ing bottle. They were then placed 
in the designated humidity desic- 
cators. After 48 hours the samples 
were weighed to get the per cent 
moisture gain. 

The samples were then taken to 
90 per cent relative humidity, using 
vacuum, and the above procedure 
was used. Moist air was used for 
breaking the vacuum. They were 
then brought down to the desig: 
nated humidities. This gave the per 
cent moisture content when the sam- 
ples lost moisture. The entire ex 
periment was performed at 86°F. 

Results: The results of the e 
periment are plotted in Figures 2 
through 9. 
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Set-Up of Laboratory Apparatus for Experiment 2 


90% R.H. 17.9% 
Line — H2S04-7 
Bubblers 


Stop 
: Cock Tt P 
/ 
Cone. H2S04 / 

Bubblers Water _, 
O%RH 1 oom rox — 
~~ Line Pn ee 2 

- ‘ 
| Tubing 
7 Pinch Clamp 
Cathetometer | (To Adjust Air 
c Pressure) 
Air Vent os 
> 
Pump 


= Beaker (1000 ml.) 


If these curves are compared to 
the curve obtained by Brecht it will 
be seen that agreement is very close 
until 80 per cent relative humidity 
is reached, Since 90 per cent rela- 
tive humidity was the maximum 
used, the curves were forced to meet 
at 90 per cent, while Brecht’s curve 
is apparently based on 100 per cent 
maximum. 

If the curves are compared to 
each other it will be seen that they 
are all very similar with the ex- 
ception of kraft paper which has a 
higher moisture content than the 
other papers and boards. Surpris- 
ingly, the clay-coated boards be- 
haved very similarly to the uncoated 
boards. Even typing paper showed 
the same type of curve with little 
variation. 


Vacuum Desiccators 

No attempt was made to find the 
actual time necessary to reach equi- 
librium; however it is possible that 
by using vacuum desiccators the 
equilibrium is attained very rapid- 
ly. Once the equipment is set up, 
breaking the vacuum with the prop- 
er air can be done very easily. This 
method may not agree with oven or 
infrared technicgue; no attempt was 
made to show a correlation. In this 
study the weight of paper and pa- 
perboard at equilibrium with zero 


per cent atmospheric relative hu- 
midity was desired and if a trace 
of moisture existed at zero per cent 
atmospheric relative humidity, it 
was ignored. 

Papers and paperboards establish 
moisture equilibrium with the at- 
mosphere. However, in order to 
evaluate the relationship between 
the relative humidity of the atmos- 
phere and drying rate of an ad- 
hesive, the rate at which equilib- 
rium is attained should be known 
for the papers being studied. In 
most instances when adhesives are 
applied to paper and paperboard, 
equilibrium is not reached. 

For example, a folding box man- 
ufacturer receives his paperboard 
in stacks with a moisture content 
of perhaps five per cent. A low at- 
mospheric relative humidity would 
be necessary to maintain this five 
per cent moisture in an individual 
sheet. During the manufacture of 
the box (including the printing) 
the sheets are individually removed 
from the stack and exposed to the 
prevailing atmosphere several times. 

The question then arises, how 
fast does the paper change, and 
has the moisture content risen above 
five per cent by the time the ad- 
hesive is applied? Also, to evaluate 
adhesives comparatively, the rate 
must be known so that laboratory 


tests can be accurate, reproduc je, 
and meaningful. 

Renard?) has shown that he 
rate of moisture gain by papr is 
exponential and follows the - -la- 
tionship: 


. 
h; —ho 
where, h,; = relative humidity of 


the atmosphere, h = humidity of 
the paper at the instant t, and h, — 
initial humidity of the paper. 

Renard also studied the moisture 
changes that take place in a ream 
of paper (47 inches by 31 inches) 
when the ream is stored at 70 per 
cent relative humidity. After one 
month the ream had shown little 
change at the center, although the 
moisture content of the outer edges 
was significantly higher. After six 
months the center of the ream had 
changed from 26 to 45 per cent 
relative humidity. However, the 
outer edges of the ream approached 
equilibrium much more rapidly. 
This is well known to printers who 
have experienced wrinkling from a 
sheet of paper with a “dry” center 
and “wet” edges. 

When a sheet of paper or paper- 
board is studied individually a 
much different and faster rate ob- 
viously exists. Since this rate must 
be known in order to evaluate the 
relationship between the drying rate 
of an adhesive and relative humid- 
ity, the next experiment was per- 
formed on the papers and _paper- 
boards selected for testing. 


Experiment 2 
Object: To determine the rate of 
moisture gain and moisture loss of 
papers and paperboards when ex- 
posed to atmospheric relative hu- 
midities of zero and 90 per cent. 


Preliminary Examination: Origi- 
nally a Voland Universal balance 
was used. Paper samples (dried ac- 
cording to Experiment 1) were sus- 
pended in the balance and the time 
was plotted against weight, but due 
to poor circulation in the balance 
the results were not reproducible. 
A steel spiral balance accurate to 
one milligram was built and at- 
tempts were made to provide a slow 
moving draft at a known relative 
humidity. This proved to be « bet- 
ter method and the final app:ratus 
used is described below: 
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P-ocedure: Apparatus was ar- 
raned according to Figure 10. The 
air compressor tended to heat the 
air ;o a copper tubing cooling bath 
was used. The water bath and room 
temperature were maintained at 
77°F. 

As can be seen in the drawing, 
the relative humidity in the beaker 
can be changed from zero to 90 
per cent, or reversed, by manipula- 
tion of the stop cocks. Since the 
air is continually swept from the 
beaker the atmosphere does not in- 
terfere, even though the system en- 
closing the paper test sample is not 
air tight. 


Preparing Experiment 


The eight papers and paperboards 
used in this experiment were the 
same as those used in Experiment 1. 
Strips of approximately 0.7 grams 
were cut and placed in weighing 
bottles. The bottles were placed in 
a 90 per cent relative humidity 
desiccator and were brought to 
equilibrium according to the meth- 
od used in Experiment 1. The 
beaker under the spiral balance was 
brought to 90 per cent relative hu- 
midity and the strip of paper was 
removed from the sealed weighing 
bottle and hung on the balance. 
The weight was recorded. The stop 
cocks were reversed and a stop 
watch was started. The weight was 
plotted against time for each of the 
above papers and paperboards. The 
strips were then brought to zero 
per cent relative humidity and the 
rate of change to 90 per cent rela- 
tive humidity was recorded. The 
rate of air flow over the sample 
was 1% inch per second. 

Results: The results are shown 
in Figures 11 through 18. The rate 
of moisture gain was compared to 
Renard’s equation and the agree- 
ment was very good. The value cal- 
culated for k was quite different 
from Renard’s constant but this 
could be expected since Renard 
studie! rate changes in a still at- 
mosphere while this experiment is 
based on moving air. The rate of 
air n ovement in this experiment 
was \e fastest possible without 
creati' » erroneous readings in the 
spiral »alance. 

Ho ever, even with this slow 
move ent of air in the experiment, 
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the papers and paperboards change 
moisture content quite rapidly. 
With the extremely rapid flow of 
air that occurs when paper rushes 
through processing equipment, 
moisture changes would be expected 
to occur very rapidly. Thus, while 
an individual piece of paperboard 
may be exposed to the air for only 
a very short time prior to adhesive 
application, significant moisture 
changes may have occurred. 

The curves indicate that thin 
papers tend to gain moisture faster 
than they lose it, while paperboards 
tend to gain and lose at approxi- 
mately the same rate. 

When adhesives are compared in 
terms of the time necessary to de- 
velop fiber tear in a laboratory, 
they are normally compared side 
by side, at the same time and pref- 
erably on the same piece of paper. 
Otherwise the results can easily be 
meaningless. It is common occur- 
rence to have an adhesive tear fiber 
in 20 seconds on Monday and 40 
seconds on Tuesday even though 
the same paper was used. It is also 
common occurrence to have a re- 
liable adhesive chemist say that a 
given adhesive tears fiber in 90 
seconds, while a customer is getting 
a full fiber tear in 30 seconds with 
the same film thickness, same paper 
and same adhesive. 

Obviously, relative humidity 
must be standardized for repro- 
ducible results, but in most cases 
relative humidity cannot be stand- 
ardized by the adhesive user. There- 
fore it is very important to know 
what to expect of an adhesive when 
relative humidity is varied. 


Experiment 3 

Object: To determine the effect 
of relative humidity on the fiber 
tear time of adhesives on papers 
and paperboards. 

Procedure: The eight papers and 
paperboards used in the previous 
two experiments were cut into four- 
inch by six-inch pieces. They were 
handled with rubber gloves. The 
samples were brought to 90 per cent 
relative humidity, then placed in 
desiccators of zero, 20, 40, 60, 80, 
and 90 per cent relative humidity 
and held at 77°F. until they reached 
equilibrium. 

A room ten feet by ten feet by 
15 feet was dried with 50 pounds of 
sodium hydroxide. The relative hu- 
midity was finally lowered to 20 
per cent, but due to the great diffi- 
culty of removing moisture, humidi- 
ties lower than this were not at- 
tempted. 

At 20 per cent relative humidity 
and 77°F. the room was sealed and 
the 20 per cent relative humidity 
desiccator was opened. The papers 
and paperboards were then tested 
for the time necessary to produce 
a 50 per cent fiber tear at 0.001 
inch wet film thickness. A low vis- 
cosity borated dextrine adhesive of 
approximately 30 per cent solids 
and a polyvinyl acetate emulsion 
with ten per cent dibutyl phthalate 
added were used for testing. 

By alternately cooling and adding 
live steam, the room was then ad- 
justed to 40, 60, 80, and 90 per cent 
relative humidity at 77°F. The cor- 
responding desiccators were opened 
and the samples were checked for 
the time necessary to produce a 50 
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per cent fiber tear at 0.001 inch 
wet film. 

Results: After the experiment 
had been completed, attempts were 
made to plot the results (relative 
humidity vs. drying time), but a 
series of scattered, unrelated points 
resulted. 

The moisture content was calcu- 
lated for each of the papers and 
paperboards and the filter tear time 
in seconds was plotted against mois- 
ture content. The results are shown 
in Figures 19 through 34. 

In plotting the data, a straight 
line was drawn from the origin 
through the points as closely as 
possible, and they are surprisingly 
close to the straight line. This would 
clearly indicate that the time nec- 


essary to produce a fiber tear is 
directly proportional to the mois- 
ture content of the paper. The 
graphs would also indicate that at 
zero per cent moisture the time 
necessary to produce a fiber tear 
is near zero. This may or may not 
be true; however, the experiment 
clearly indicates that the error 
could not be great. 

An interesting point brought out 
by Figures 32 and 34 is that the 
last point is completely out of line 
with the other points. This could 
be explained by the fact that paper 
must have a saturation point—ob- 
viously paper will hold only a cer- 
tain amount of water. This writer 
believes that the paper had ap- 
proached moisture saturation, thus 


greatly retarding the drying ti .. 
Penetration was no longer a fa: or 
but evaporation was necessary to 
promote further drying. 

Note that this phenomenon »c- 
curred only with kraft paper nd 
typing paper, not with any of the 
boards which could absorb much 
more moisture. It must be kep! in 
mind that the per cent moisiure 
shown in the graphs is the initial 
amount in the paper. The more 
moisture present initially, the less 
added moisture is necessary to sat- 
urate the paper. 

With such a simple relationship, 
mathematical equations are not nec- 
essary; merely a direct proportion- 
ality. If an adhesive requires 30 
seconds to tear fiber when the 
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mo ‘ure in the paper is four per 
cen it will require approximately 
60 -econds at eight per cent, pro- 
vid 1 saturation has not already 
beer reached. 

If Figures 19-34 are studied, a 
question arises concerning the rela- 
tionships. It would seem odd that 
when fiber tear time is plotted 
against initial moisture content, a 
straight line is produced with paper- 
board while a curve is produced 
with paper. To explain this appar- 
ent discrepancy the following cal- 
culations were made. 

If a film of dextrine adhesive 
(30 per cent solids) 0.001 inch 
thick is sandwiched between two 
pieces of typing paper each meas- 
uring one square inch, the film of 
adhesive contains approximately 12 
milligrams of water initially. In 
the course of drying, the paper can 
absorb up to 12 milligrams of 
water, which would increase the 
moisture content of the paper about 
16 per cent. 


Interpreting Data 


An examination of Brecht’s curve 
(Figure 1) shows that paper con- 
tains approximately 20 per cent 
moisture at 100 per cent relative 
humidity. This 20 per cent mois- 
ture may or may not be the satu- 
ration point of the paper but it 
definitely shows that the addition 
of 16 per cent moisture to paper 
would establish a very large differ- 
ence between the relative humidity 
of the paper and the relative hu- 
midity of the atmosphere, which 
would produce a large loss of mois- 
ture from the paper. 

Under these conditions, there- 
fore, evaporation would become an 
important factor, contrary to paper- 
boards where the 12 milligrams of 
added water would produce only a 
small increase in moisture of the 
paperboard. For example, only two 
and a half per cent increase would 
be produced with solid bleached 
sulfate board. A 50 per cent fiber 
tear would require the removal of 
less than 12 milligrams of water 
from ‘he adhesive and the 12 milli- 
grams represents the maximum 
amou: that can be removed. 


In \e above sandwich of paper 
and : hesive an equation can be 
deriv: by letting: 

m; - The initial amount of mois- 
ture _ms./2 sq. in.) in the paper. 
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m= The moisture (gms./2 sq. 
in.) added to the paper by the 
adhesive at time t. 

m; = The total amount of mois- 
ture (gms./2 sq. in.) that will sat- 
urate the paper. 

Then, mp — m, — m = the poten- 
tial amount of moisture that can 
be absorbed by the paper. 

Since dm/dt is the change of mois- 
ture content with respect to time, 


then 
(1) = = a(m, — m, — m) 


disregarding the evaporation of 
moisture from the paper. Integra- 
tion of the equation produces 


1 


Me — mj — m 


= bet 


When t is zero, m is zero, therefore, 


1 


Mr — Mm, 


b= 


and 


Mme — Mm, 


== 
My — my — Mm 


(2) 

Equation 2 is based on m and t 
as variables. However, if m; be- 
comes the independent variable and 
m,y and m become constants, t be- 
comes the time necessary to produce 
a fiber tear. This would conform to 
the experiments because a given 
paper with a given adhesive would 
have a constant my and m (m is 
constant because the removal of a 
fixed amount of water from the ad- 
hesive produces fiber tear). 

There are a number of mathe- 
matical derivations that could be 
made from Equation 2 but the im- 
portant point is the analysis of the 
equation itself. my, — m, is the 
amount of moisture that can be 
absorbed by the paper initially (be- 
fore the adhesive is applied), and 
my — m, — m is the amount of 
moisture that can still be absorbed 
after the fiber tear has developed. 
Thus, e*t is equal to the initial 
moisture potential divided by the 
final moisture potential. 

In the case of thin papers the 
final moisture potential will be very 
small, which will cause t to be large. 
In the case of thick paperboards 
the final moisture potential will be 
large and t will be small. It must 
be kept in mind that evaporation 
will also take place which will alter 
the value of t. However, the purpose 


of the equation is not to calculate 
t but to show why t changes. 

In reference to Figures 19-34, it 
becomes obvious that the straight 
lines actually are curves that curve 
upward slightly, but for practical 
purposes they may be regarded as 
straight lines. 

The number of mathematical 
manipulations that can be made 
concerning moisture relationships 
is extremely large and is beyond 
the scope of this paper, but this 
writer sincerely hopes that this data 
will offer a starting point for a 
much deeper investigation of the 
effects of relative humidity on the 
drying of adhesives. 


Summarizing Data 


From all indications, penetration 
is the primary mechanism that ac- 
counts for the development of a 
fiber tear with aqueous adhesives 
on paper and paperboard. 

The moisture change in an indi- 
vidual sheet of paper follows a 
hysteresis curve and the most rapid 
changes are at very low and very 
high relative humidities. Both pa- 
pers and paperboards show these 
characteristics. 

The practice of assuming that a 
ream of paper or a stack of paper- 
board is not seriously affected by 
relative humidity for a few months 
is apparently sound. However, ex- 
treme conditions can account for 
warpage in the sheet and printing 
difficulties due to distortions. 

An individual sheet of paper 
or paperboard exchanges moisture 
with the atmosphere quite rapidly; 
however, the rate of change is ex- 
ponential and becomes less as the 
difference between the relative hu- 
midity of the paper and the relative 
humidity of the atmosphere de- 
creases. Since the rate of moisture 
exchange depends on the rate of air 
flow over the paper as well as the 
difference in the humidities, a piece 
of paper or paperboard passing 
rapidly through a folding box 
machine or a printing press may 
change moisture content significant- 
ly in a very short time. The rule 
of thumb that “a ream of paper is 
moisture stable for several months” 
must be applied to the ream and 
not to individual sheets. Under 
proper conditions a sheet of paper 
can change moisture content sig- 
nificantly in a matter of seconds. 
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The time necessary for an ad- 
hesive to develop fiber tear is ap- 
paren'ly directly proportional to 
the moisture content of the paper 
or paperboard, provided the paper 
does not approach moisture satura- 
tion. This study indicates that the 
phenomenon of saturation does not 
occur with paperboards when ad- 
hesives are applied at normal film 
thicknesses. Even with 16-pound 
stock the moisture content of paper 
must be rather high before satura- 
tion occurs. With high solids emul- 
sions, saturation did not occur in 
any of papers or paperboard tested, 
since the removal of a small amount 
of water resulted in fiber tear. 

This data probably creates more 
questions than it answers, but if 
the relationship of relative humidity 
to the drying of aqueous adhesives 
can be better understood some of 
the perplexing problems of the ad- 
hesive industry may also be under- 
stood and solved. 
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The non-skid, protective coating of epoxy on the road 
area shown above reduces the cost of mairtenance and 
adds a new dimension of safety for motorists. 


Epoxy surfacing material is sprayed on to the 
Parkway bridge decks. Only one lane at a 
time need be closed to traffic for a few hours. 


Epoxy Coating 


Helps Reduce 


Highway Maintenance 


A special program to protect 
more than 400 bridges on the Gar- 
den State Parkway against deterior- 
ation by coating roadway areas with 
epoxy resin is being considered by 
the New Jersey Highway Commis- 
sion. Approval of the program de- 
pends upon the continuing success- 
ful performance of test bridges 
given the special protective treat- 
ment in the Fall of 1960. 


Epoxy resin seals the roadway 
against salt and water penetration, 
thereby protecting the concrete sur- 
face. In addition, emery grit em- 
bedded in the coating forms a non- 
skid surface that provides added 
safety to high-speed travel. 


Working in co-operation with en- 
gineers of Union Carbide Plastics 
Co. and the Hunter-Bristol Division 
of Thiokol Chemical Corp., the 
Highway Authority chose the epoxy 
coating because in addition to its 
wear resistance it has the ability to 
withstand expansion and contrac- 


tion of concrete without cracking 
or chipping. As a result, mainten- 
ance problems and inconvenience to 


motorists is expected to be reduced. 


H. W. Goldberger, Engineer of 
Maintenance for the Highway Au- 
thority noted additional advantages. 
“The epoxy coating is simply 
sprayed on,” he said. “Because it 
hardens in a matter of hours, traf- 
fic lanes can be quickly reopened. 
Furthermore, our regular mainten- 
ance crews can economically apply 
the coating.” 


Expected Longevity 


The resin surface is not expected 
to show signs of wear for at least 
five years. Two bridges and two 
overpasses have already received the 
epoxy face lifting. The bridges are 
those spanning the Mullica and Bass 
Rivers. Each about one-fifth of a 
mile long, they are among the long- 
est in the Parkway system. 
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Ou firm was among the first to 
utilize modern bonding materials 
to accomplish the finishing of in- 
terior surfaces on large scale con- 
struction buildings. Back in 1952, 
we were prevailed upon to use a 
bonding material to finish the ceil- 
ings, walls, and columns of a twelve- 
story concrete structure in Syracuse, 
New York. Built by the Turner 
Construction Company the structure 
contained a total of 365 so-called 
luxury-type apartments with a total 
floor area of approximately 250,000 
square feet. 

Originally, we provided the fol- 
lowing specification under the lath- 
ing and plastering section: 

Plaster bond finish obtained by 
removing surface of concrete to 
depth of approximately g-inch. 
Treatment may be mechanical such 
as hacking, or chipping; or may be 
accomplished by applying cement re- 
tarder compound to inside of forms. 

When a retarder compound is 
used, and upon removal of forms, 
all loose surface material shall be 
removed by wire brushing, until 
rough bonding surface of exposed 
aggregate is obtained. Use plaster 
bond finish for all vertical or over- 
head concrete surfaces that are to 
receive an applied finish of mortar 
or plaster after forms are removed. 
Needless to say, when a new 

method of bonding finish plaster 
to poured concrete surfaces was 
presented to us, we were definitely 
interested. The economic saving, in- 
cluding time and labor, would ob- 
viously be considerable. 


Laboratory data furnished indi- 
cated that the new bonding material 
was much stronger than any re- 
quirement thet might be needed 
to hold up a finish thin coat of 
plaster. However, before making 
our decision to try these new, revo- 


An Architect Looks at Bonding 
Agents for Interior Surfaces 


lutionary adhesives, we inspected 
an existing job where ceilings and 
walls in an old hotel had been 
renovated using this material. Dis- 
cussing the performance of the ma- 
terial with the building owner, the 
contractor, and the plasterer who 
actually used the material, we ob- 
tained full assurances that the bond- 
ing product would perform satis- 
factorily. 

We were convinced, and made a 
change in specification allowing the 
contractor to apply the bonding 
material directly to the concrete 
surfaces and the finish coat of plas- 
ter to the bonding material. 


Inexperience of Help 

The only difficulty experienced 
on this job was due to the inex- 
perience of plastering mechanics in 
this type of application. In normal 
plastering, the plasterer depends on 
mechanical keying and suction de- 
veloped to hold the succeeding coats 
of plaster. With the new bonding 
method, very little suction is devel- 
oped. The adhesion of the finish 
plaster is due to a mechanical key- 
ing that results when the wet plaster 
re-emulsifies the bond film, and by 
the chemical-adhesive bond that is 
established after plaster and bond 
film dries. 

Since that time, in those projects 
which our design studies indicated 
would be most economically con- 
structed using Portland cement con- 
crete, frame and flat plate construc- 
tion, we have specified agents. By 
specifying the use of bonding agents 
to bond finish coat of plaster to 
the structural walls, columns and 
ceiling members we have obtained 
considerable savings in labor and 
material. 


By JOHN H. GRAHA| 


John Hans Graham & Assoc -es 
2000 K Street, N.W. 
Washington 6, D. C. 


For example, in most areas it is 
economically feasible to design and 
build concrete buildings up to 22 
stories and even higher under cer- 
tain conditions. Surfaces produced 
in building the structural frame of 
a concrete building require a min- 
imum of finishing, and are most 
pleasing to the eye. 

A number of years ago, there was 
a trend to chip, grind, and polish 
these surfaces and use them as the 
completed room finish. This proved 
to be much more economical than 
using the traditional metal lath, 
and two or three coats of plaster— 
and it eliminated much of the plas- 
ter and labor costs. However, the 
appearance of such finish surfaces 
left much to be desired. 

With the introduction of the 
modern method of bonding plaster 
directly to the poured concrete 
walls, a rebirth in demand for plas- 
ter finished surfaces took place— 
due primarily to the unsurpassed 
beauty of plaster. In addition, fin- 
ishing poured concrete surfaces 
with a bonding agent and a thin 
coat of finish plaster proved to be 
more economical than it was to 
grind down, rub, dress-up and paint 
the bare concrete. 

Recently, our firm designed the 
Park Towne Place Apartments. A 
$17%4 million group of 19-story 
apartment buildings, totaling some 
1,000 living units. Flat plate rein 
forced concrete construction was 
determined to be most economical 
for this redevelopment project in 
downtown Philadelphia, Pennsyl- 
vania. We elected to use bonding 
agents to apply a thin coat of white 
lime-putty plaster directly to the 
concrete. 
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In che construction of this proj- 
ect, the general contractor utilized 
plywood forming for the concrete 
columns and floor pours. His vari- 
ation in surface tolerances was lim- 
ited to 14-inch in four feet. This 
tolerance was deemed necessary in 
order to allow finishing the concrete 
surface by applying a minimum 
thickness of plaster directly to the 
concrete bonding by means of a 
plaster bonding material. It was not 
a hardship on the general con- 
tractor. On the contrary, it was 
felt that having a specification for 
forming in the over-all construc- 
tion program allows for neater and 
more ably supervised building. 

Concrete surfaces were turned 
over to the plastering contractor in 
such condition that he only needed 
to spray, using a plaster bonding 
agent, and apply lime-putty plaster 
directly to the bonded surface. This 
operation is immeasureably cleaner, 
faster and more economical. 

In this day and age of large 
scale construction projects involv- 
ing large scale loans, especially on 
speculative housing, construction 
time becomes an all-important fac- 
tor. Interest rates on large volume 
loans of capital make it imperative 
that the project be completed and 
opened for occupancy as rapidly 
as possible. We feel the use of this 
modern method of bonding in this 
type building results in a saving of 
time unequalled by any other means 
of surfacing. 

As far as individual decoration 
is concerned, again this method is 
most efficient. The very thin coat 
of plaster takes a minimum of time 
to dry and be in condition for 
painting or papering. 


Philad-Iphia Project 


In the North Triangle No 1 Re- 
development Project in Philadel- 
phia, ‘lat plate concrete slab and 
colur : construction was used. All 
expo. «1 concrete columns, ceilings 
and ells were finished using a 
skim at of plaster bonded to the 
surfe — using liquid bonding agents. 
Exce ons were the top floors of 
each silding and the ceilings in 
the , and floor where commercial 
estal hments were installed. 

T. © two levels required drop 
ceil’ — to handle additional insu- 
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lation, air conditioning and light- 
ing equipment. Incidentally, we 
have found no problem in utilizing 
concrete surfaces as finish surfaces 
where electrical conduits are in- 
stalled in concrete. 

Among the projects which we 
now have on the board, is one we 
designed for the United States Air 
Force in Bermuda at the Kindley 
Air Force Base. It consists of 180 
dwellings units for surplus com- 
modity family housing and includes 
group housing, single-detached 
houses, and multi-story apartments. 

The specifications as to bonding 
agent are as follows: 

Bonding Agent—Shali be a resin- 
ous water emulsion adhesive bond- 
ing agent that will permanently bond 
plaster material to wet or dry con- 
crete surfaces. Such material shall 
have a viscosity about equal to that 
of ordinary paint and shall be suit- 
able for brushing or spraying. It 
shall be inert to oxyger and per- 
fectly stable when water aas dried 
out. 

It shall lose none of its flexibility 
or adhesive strength and shall be 
completely free from any tendency 
to harden or craze-crack. It shall be 
vermin-proof, non-toxic, non-deteri- 
orating and incapable of supporting 
flame. Certificate of compliance with 
these requirements must be supplied 
by the manufacturer, together with 
copy of approved testing laboratory 
report and samples for tests and shall 
be subject to the approval of the 
Contracting Officer. 

The architect specifying liquid 
bonding agents must familiarize 
himself with the over-all physical 
properties of such materials. Recog- 
nized manufacturers of such mate- 
rials are able to furnish perform- 
ance data which indicate bond 
strengths for various types of sur- 
facing materials. 

For example, one manufacturer 
lists various strengths, in psi, for 
bonding plaster materials to con- 
crete surfaces: 


1:3 Ottawa Sand Mortar ............ 367 
1:3 Brown Coat (Gypsum) ........ 138 
Mammalian PURBIIE .n..cece.ccsenccscecsseess 68 
1:3 Perlite Plaster ........................ 167 
enero 120 


A military specification has been 
established for bonding compouads 
and concrete. This very detailed 
specification sets forth performance 
requirements: 


Tensile 

Strength 
Be BRIE GID ncnecsnnennocccccsccecse . 60 
Acoustical Plaster 65 


Finish Plaster (30% gaging, 
70% lime plaster) ...... 
1:3 Perlite Plaster 


1:3 Ottawa Sand Mortar . 200 
1:3 Cowbay Sand Mortar ...200 
Neat Molding Plaster .. 250 
Neat Portland Cement 250 
Shear Strength 

Neat Portland Cement 300 


GSA Standard Specifications 


The largest federal government 
agency supervising building con- 
struction, the General Services Ad- 
ministration, has provided the fol- 
lowing standard specifications for 
bonding agents: 

Bond adhesive for use on concrete 
walls shall be an aqueous resin emul- 
sion, factory prepared for permanent- 
ly bonding plaster to damp or dry 
concrete surfaces and tinted to show 
by visual inspection where it has 
been applied. It shall be vermin- 
proof, non-toxic, highly resistant to 
acids, not affected by alkalies pres- 
ent in concrete and plaster mixes, 
non-inflammable and shall not sup- 
port combustion. 

It shall dry to touch on concrete 
in less than one hour, remain flex- 
ible when dry, develop a minimum 
bond strength of 150 pounds per 
square inch and have a performance 
temperature range of from minus 
35°F. to 275°F. without bond fail- 
ure. A certificate of compliance with 
this specification, signed by the man- 
ufacturer and endorsed by the Con- 
tractor, shall be furnished in dupli- 
cate to the Construction Engineer. 
In addition, several large cities 

have, through their building stand- 
ards’ boards, approved certain man- 
ufacturer’s bonding agents for speci- 
fied uses. For example, New York 
and Los Angeles have tested and 
approved these bonding materials. 
One large manufacturer claims that 
21 million square feet of plaster has 
been programmed for installation. 

These few facts will give you an 
idea of the extensive use that archi- 
tects and contractors and developers 
have made of bonding agents in 
their construction of new buildings. 
Of course many owners will contin- 
ue to specify types of construction 
for which they have a preference. 
However, we believe all architects, 
contractors, building owners or po- 
tential building owners should be 
made aware of the considerable 
economic advantage that may be 
obtained in taking into account 
modern bonding agents in the plan- 
ning, design and construction of 
their buildings. 
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A feature of the Combined Na- 
tional Automobile and Production 
Meetings of the Society of Auto- 
motive Engineers held the week of 
March 13 to 17 at the Sheraton- 
Cadillac Hotel, Detroit, Mich., was 
a symposium on “New Bonding 
Techniques—Their Effect on Future 
Design.” Held on March 16, the 
symposium discussed the progress 
which has been made in the devel- 
opment of new bonding methods 
and how these methods are likely 
to affect future product design. New 
adhesives and sandwich construc- 
tion were included in the subjects 
discussed. 

The session was chaired by A. F. 
Martin, research manager of the 
Adhesives, Coatings and Sealers 
Division of the Minnesota Mining 
& Manufacturing Co., and featured 
talks by four leading industry rep- 
resentatives. 


Bonding Methods Reviewed 


In his paper on the “Bonding of 
Structural Adhesives,” E. J. Sydor, 
chief engineer of the Cycleweld 
Chemical Products Division, Chrys- 
ler Corp., reviewed a few of the 
more prominent types of structural 
adhesives and bonding methods and 
indicated where advances can be 
made in the immediate future. He 
pointed to the fact that there is 
every reason to believe that the use 
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New Bonding Techniques Stressed 
at S.A. E. Symposium in Detroit 


of structural adhesives will contin- 
ue to grow because of certain well- 
defined advantages over other join- 
ing methods. Not only does the 
structural adhesive join the two 
pieces, but it also provides a con- 
tinuous seal between them, giving 
a certain measure of vibration 
dampening. 

The continuous seal of a non-con- 
ductive material practically elimi- 
nates the possibility of bi-metallic 
corrosion. The joints formed are 
smooth and protrusion free, and in 
certain materials such as glass or 
aluminum, bonding can be readily 
accomplished where it is difficult 
or impossible with other methods. 
Further, the load is distributed over 
the entire bonded area permitting 
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the designer to use thinner sections 
and providing superior fatigue re- 
sistance, he declared. 

It should be emphasized that ad- 
hesive bonding at the present time 
has certain limitations and cannot 
be indiscriminately applied to the 
joining of all parts. For many of 
them, it is essential that there be 
a controlled application of heat and 
pressure for a specified period of 
time. All of them have limited tem- 
perature stability and durability 
under severe environmental condi- 
tions. However, the practicality of 
the system has been effectively 
demonstrated in many applications 
and the use of structural adhesive 
joining methods will continue to 
grow as advances are made in ad- 
hesives and methods. 


Processing Requirements 


With regard to the present manu- 
facturing operations, Mr. Sydor 
observed that processing require- 
ments inherent in the present im- 
pact-resistant, structural adhesives 
prevent many potential applications 
from becoming production realities. 
With respect to the nitrile-phenolics, 
the unrefrigerated shelf life of two 
to six months and the flammability 
and toxicity of the solvents im 
volved have prevented many manu- 
facturers from evaluating this ma 
terial in spite of the many other 
advantages. 
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E. J. Sydor 


Compounded latex systems have 
been tried in many applications, but 
the results have been disappointing 
because of low strengths, especially 
at high temperatures. It is Mr. 
Sydor’s opinion that major ad- 
vances will be made in the immedi- 
ate future to overcome many of 
the objections relating to the stor- 
age and application of nitrile-phen- 
olic liquid cements. 


New Techniques Sought 


Another paper presented at the 
symposium was entitled “New Tech- 
niques in Bonding Solid Rocket 
Fuel Motor Cases” by Samuel J. 
Dastin and Philip Rosenberg of the 
Manufacturing Research and Prod- 
uct Department of the Republic 
Aviation Corp., Farmingdale, L.I. 
Presented by Mr. Dastin, this paper 
noted that government agencies and 
industries are presently in search 
of new approaches to lightweight, 
high-strength solid rocket motor 
cases. Republic Aviation has been 
investigating the suitability of high- 
strength steel bonded cases based 
on metal design allowables up to 
350,000 psi. To accomplish this 
end, various structural adhesives 
were evaluated, process techniques 
were <‘eveloped, and motor case 
scale models were constructed and 
teste: 

Tes have shown that conven- 
tiona adhesives can function in a 
solid -ocket motor case in which 
the ‘al adherent is stressed to 
250.: ) psi. To improve this value 
even irther, the adhesive should 
be « med so that its shear mod- 
ulus ies along the bonded joint. 
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S. J. Dastin 


A varying shear modulus adhesive 
was prepared and tested on a 6-inch 
overlap and compared to a constant 
shear modulus adhesive. The former 
showed, at failure, a 25 per cent 
higher load carrying capability un- 
der similar conditions of test, the 
speaker said. 

Mr. Dastin observed that the Re- 
public bonded rocket motor case 
was the result of a number of 
studies on adhesive design analy- 
sis. Early tests showed the impor- 
tance of high-shear flexible bond- 
ing agents. A rigid liquid epoxy 
adhesive was tested on long lap 
tensile shear specimens and then 
chemically modified for increased 
flexibility and retested. The results 
indicate a maximum load-carrying 
capability at the 40 per cent flexi- 
bility point. Further flexibility low- 
ers the allowables, since the inherent 
high shear capability of the rigid 
epoxy is reduced by flexibilization. 


Stress and Strain Study 
These data led to a detailed 


mathematical study of the incre- 
mental stresses and strains within 
the adhesives. The shear stress dis- 
tribution within the joint is the con- 
trolling factor on long lap bonds 
and its effects have been practically 
ignored by the adhesives industry, 
as a result of standardized short 
lap adhesive qualification tests, Mr. 
Dastin noted. 

Further testing has shown that 
an adhesive would possess superior 
load-carrying capability if its shear 
modulus could vary within the 
joint, with a maximum at the center 


of the joint gradually reduced 


toward the ends. This would allow 
for the greater elongations at the 
ends of the joint under load. 
Republic Aviation Corp. has de- 
fined such an adhesive as a “com- 
posite adhesive.” When thoroughly 
evaluated, the composite adhesive 
concept will provide designers thé 
tool with which to create the hard- 
ware previously considered to be 
unattainable. Design safety factors 
will be based on metal ultimate al- 
lowables rather than yield allow- 
ables, and thereby result in signifi- 
cant weight reduction, he said. 


Future of Bonding 


Compound structures of dissim- 
ilar metals adhesively joined will 
provide structures with greater ver- 
satility at lower cost. Large proto- 
type structures and design changes 
can be quickly produced without 
the need for costly and complicated 
tooling required for conventional 
joining techniques. 

It is anticipated, he declared, 
that the future of adhesive bonding 
lies not only in military structures, 
but also in such commercial struc- 
tures as buildings, homes, auto- 
mobiles, and ships. The extent to 
which adhesives can be used in 
these fields is dependent on the 
imagination and daring of the de- 
signer, Mr. Dastin concluded. 

For his part in the symposium, 
M. E. Lerner, publisher of AD- 
HESIVES AGE, discussed “The 
Impact of Adhesives on Design.” 
Mr. Lerner devoted the first por- 
tion of his paper to a discussion of 
joint design. He pointed out that 
the successful application of adhe- 
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sives is dependent upon the proper 
design of joints and noted that it 
must be kept in mind that an 
adhesive-bonded joint derives its 
strength by utilizing a larger con- 
tact area than joints of other types. 
Consequently, the greatest 
strength is obtained in, for example, 
a metal-to-metal application if the 
maximum amount of bonded area 
is put to work. Therefore, the first 
fundamental for the effective uses 
of adhesives is to plan all metal 
joints with a geometrical configura- 
tion that is most favorable to maxi- 
mum strength. Furthermore, Mr. 
Lerner declared, it should be re- 
membered that adhesives seldom 
display their best properties when 
substituted directly for other types 
of fastenings. | 
+ The speaker stated that designers 
and engineers must recognize the 
important differences between a 
joint suitable for adhesive bonding 
and one suited for welding, brazing 
or similar fastening methods. 


Greater Adhesive Use 
Mr. Lerner then went on to speak 


of other matters, particularly the 
forces working toward the greater 
use of adhesives in the years ahead. 
He noted that there is a psycho- 
logical factor in the mind of many 
consumers that inhibits increasing 
use of adhesives because many 
consumers automatically assume 
that mechanical fastening methods 
are “better” than chemical fasten- 
ing. 

The solution, he stated, rests with 
all of us. The educational cam- 
paigns which business papers can 
sponsor and the literature which 
individual companies disseminate 
all contribute as does the approach 
taken in advertising. 

As to the factors which are con- 
tributing to the greater use of ad- 
hesives, Mr. Lerner cited the fact 
that adhesives lend themselves to 
automation. This means greater pro- 
ductivity per man hour and lower 
labor costs. Prefabrication is an- 
other area pointing to increasing 
use of adhesives. 

The speaker noted that the most 
complete scrutiny of any assembly 
problem will sooner or later in- 
volve the use of adhesives. Without 
being overly dramatic, he said, 


1. E. Poston 


“one cannot but be impressed with 
the production efficiencies which 
the proper use of adhesives will 
bring.” 

Mr. Lerner concluded his pres- 
entation by offering a number of 
case histories in which the design 
function was enhanced through the 
use of adhesives. Included were 
sails which were bonded rather 
than sewn; aluminum cooling coils 
in home freezers which were bond- 
ed rather than brazed; the use of 
tapes in building panels where 
screws formerly were employed; the 
use of adhesives to bond small 
pinion gears where brazing had 
previously been employed; a mod- 
ular packaging system which is as- 
sembled by adhesives; new archi- 
tectural designs employing  glue- 
laminated wood arches, and the as- 
sembly of pumps by adhesives. 


Application Equipment 


The speaker also touched upon 
the lacks which exist in adhesives 
equipment. He noted that the de- 
sign and manufacture of adhesive 
application equipment uniquely 
suited to the needs of adhesives 
consumers will open new markets 
for equipment producers, take full 
advantage of the properties of the 
adhesive and provide the consumer 
with new efficiency and economy 
in his operation. 

The fourth paper at the symposi- 
um was presented by I. E. Poston 
of General Motors Manufacturing 
Development. Mr. Poston’s paper 
was co-authored by K. D. Downing, 
Sr. and K. J. Mack, and considered 
the subject, “The Glue Line—Why, 


How and When.” 


Develops Resin Systerr 


Union Carbide Plastics Co a 
division of Union Carbide C: »., 
New York, N.Y., has develope. a 
waterborne, non-flammable rv in, 
Bakelite phenolic resin BRL-5 09, 
and a hardener, Bakelite phenolic 
hardener BRP-0314, which, wen 
combined, produce both hot and 
warm coated sands for shell molds 
and cores. The combination can be 
processed in a variety of sand mull. 
ers with hot air supply and can 
also be used with pre-heated sand. 
According to Union Carbide, shell 
molds and cores made with BRL- 
5009/BRP-0314 coated sand have 
excellent strength and hot rigidity 
characteristics which produce shells 
and cores with good thermal shock 
resistance. In addition, the company 
states, there is no shell cracking. 
peel-back, or hot tearing of castings. 
Short dwell and curing times, fast 
bond, good surface finish, dimen- 
sional stability and tolerance con- 
trol and, in some applications elim- 
ination of machining and drill op- 
erations, are additional advantages 
claimed for the resin-hardener. 


Adhesive Council Seminar 
The Rubber & Plastic Adhesive 


and Sealant Manufacturers Council 
featured a special seminar on “Fi- 
nancial Control and Planning” at 
its meeting on March 22 to 24 at the 
Hollywood Roosevelt Hotel, Holly- 
wood, Calif. Francis M. Jeffe 
(Pierce & Stevens Chemical), Ad- 
hesive Council treasurer, acted as 
general chairman of the seminar. 
The topics and speakers were: 
“Planning, Controlling and Fore- 
casting in a Corporate Division’. 
by Robert L. Krentler (Chrysler); 
“Costing an Adhesive”, by Earl W. 
Sockel (Goodrich) and John Del- 
monte (Furane Plastics); “Inven- 
tory Control”, by D. G. Williamson 
(Williamson Adhesives), Paul 
Cooper (Coast Pro-Seal), and J. S 
Ross (Permalastic); “Order Proe- 
essing”, by Robert M. Godley (Mir- 
acle Adhesives), and Ralph ©. 
Theiss (Battenfeld Grease & Oil); 
“Budgeting, General, Administra 
tive and Research”, by Lloyd L. 
Cooper (Products Research). and 
Bernard R. Hodowski (Cara ). 
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Ne v Monomers Available 


Two new compounds designed 
for use as functional group mono- 
mers in the production of various 
copolymers, and as chemical inter- 
mediates, have been developed by 
Rohm & Haas Co., Philadelphia, 
Penna. The new compounds, 2-hy- 
droxyethyl methacrylate (HEMA) 
and 2-hydroxypropy! methacrylate 
(HPMA), are reported to be of 
particular interest in the produc- 
tion of thermoset acrylic coatings. 
The new functional group mono- 
mers can be polymerized in solu- 
tion or emulsion with a variety of 
monomers to give copolymers con- 
taining reactive hydroxyl groups. 
These pendant hydroxyl groups can 
then be reacted with OH-reactive 
bifunctional chemicals to form 
thermosetting plastics and _ elasto- 
mers. Additional uses of the com- 
pounds are in wool stabilization 
formulations, binders for non-woven 
fabrics, and in other polymeric 
products. 


Celanese Chemical Plant 


A new chemical plant, estimated 
to cost about $12 million, will be 
erected by Celanese Chemicals Di- 
vision, Celanese Corp. of America, 
at a site in Bay City, Texas. The 
unit will produce about 100 million 
pounds of acetaldehyde and 2-ethyl 
hexanol annually. Both of these 
chemicals are used in a wide range 
of adhesives, plastics, and other 
products. When completed, by mid- 
1962, the new facility will boost 
the productive capacity of Celanese 
Chemicals to more than one billion 
pounds of chemicals annually. 


Record Sales at Borden 


Earnings in 1960 for the Borden 
Co. rose to a new high for the fifth 
successive year, with sales also set- 
ting e sew record. Earnings of $26,- 
856,250 for 1960 represent a 5.1 
per cont increase from the 1959 
figure of $25,548,693. This is the 
equiv:'ent of $2.71 per share on 
9,907 00 shares outstanding, as 
again $2.61 a share in 1959 on 
9,800 0 shares outstanding. Sales 
totale *956,014,030, a 1.6 per cent 
incre. » from the $941,326,495 high 
recor d in 1959, 
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W. R. Bradshaw 


Sees New Epoxy Uses 


Speaking at a meeting of the 
Downtown Exchange Club of Hous- 
ton on February 9, W. R. Bradshaw, 
president of Bradco Plastics, Inc., 
Houston, Tex., predicted that epoxy 
resins will be used more extensively 
than ever before in the petroleum 
field. “In the next ten year’’, he de- 
clared, “more and more demands 
will be placed on the epoxies as 
means of finding short-cuts in both 
the production and transmission of 
oil and gas.” 


Although epoxies are best known 
in the petroleum industry as in- 
ternal coatings for gas transmission 
lines, Mr. Bradshaw pointed out 
that they are also beginning to 
prove themselves by solving the 
small problems that arise in day-to- 
day operations in the fields. He 
cited, as an example, the use of an 
epoxy putty to seal a break in the 
cement jacket which covered an un- 
derwater pipeline. The cement cov- 
ering had been placed around the 
pipe to provide corrosion protection 
and furnish proper weighting in 
the water. 


Epoxy-based materials have been 
used on offshore installations for 
coating platform pilings at points 
where the tide level accelerates rust 
damage. In addition, epoxy adhe- 
sives have been used in place of 
welding wear plates on gas pipe- 
lines. 


@ The Borden Co., New York, N.Y., 
has acquired the Hawley-Monk Co., 
Cincinnati, Ohio, manufacturer of 
inks, varnishes and related materials 
for the graphic arts industry. 


Ebers and Marusi 
Elected at Monochem 


Earle S. Ebers, a group vice- 
president of the U.S. Rubber Co., 
has been elected president of 
Monochem, Inc., and Augustine R. 
Marusi, president of the Borden 
Chemical Co., has been elected exec- 
utive vice-president of the recently- 
formed chemical company which is 
jointly-owned by Borden and U.S. 
Rubber. The formal organization 
of Monochem calls for the annual 
rotation of the presidency and vice- 
presidency between the joint own- 
ers. Other officers of Monochem 
are: John V. Lynn, vice-president 
of operations; Everett L. Noetzel, 
treasurer; and Granville T. Pown- 
all, secretary. 


Representing Borden on Mono- 
chem’s eight-man board of directors 
are: Eugene J. Sullivan, William R. 
Moffitt, and Messrs. Marusi and 
Noetzel. The U.S. Rubber members 
are: Herbert M. Kelton, F. Dudley 
Chittenden, F. N. Taff, and Mr. 
Ebers. 


Monochem has begun construc- 
tion of a $20 million chemical plant 
at Geismar, La., the first unit in a 
major chemical complex planned 
for the 850-acre site. According to 
the company, approximately 150 
million pounds of vinyl chloride 
and 80 million pounds of acetylene 
will be produced annually, the out- 
put to be used by adjacent, indi- 
vidually-owned Borden and U.S. 
Rubber facilities for the manufac- 
ture of other chemical products. 


Atlas Builds Polyols Unit 


Atlas Powder Co. will construct 
a new plant on the site of its chem- 
icals unit at Atlas Point, Del., which 
will produce 50 million pounds a 
year of glycerin and related poly- 
ols by a new, Atlas-developed proc- 
ess. Most of the initial output of 
the $17,000,000 facility will be sold 
on contract, or used by Atlas in 
its other operations. Glycerin, ethyl- 
ene glycol and other glycols will 
be produced by the new process, 
which involves both hydrogenation 
and hydrogenolysis of carbohydrate 
raw materials. The facility is sched- 
uled for completion by the second 
quarter of 1962. 
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MIT Offering 
Adhesives Course 


Two special summer courses on 
adhesives and plastics are being 
offered by the Massachusetts Insti- 
tute of Technology Plastics Re- 
search Laboratory, Cambridge, 
Mass. The session on “The Science 
of Adhesion” will be held from 
June 26 through June 30, and cov- 
ers such topics as solid surfaces, 
application of adhesives, wetting, 
tackiness, preparation of solids for 
glueing, setting, types of adhesives, 
stresses in adhesive joints, non- 
destructive testing, destructive test- 
ing, adhesion in reinforced joints, 
and theory of adhesive joints. 


“The Technology of Reinforced 
Plastics” session will be held on 
June 19 to June 23, and will cover 
such topics as influence of resin 
characteristics, glass-polymer inter- 
face reactions, electron microscope 
studies of finish agent deposition, 
long-time mechanical behavior, 
fundamental aspects of adhesion, 
shrinkage pressure effects in poly- 
mer-filament systems, test methods 
for filament-wound structures, opti- 
mization of structural sandwich de- 
sign, architectural uses of rein- 
forced plastics, mechanical test 
methods and properties, and con- 
tinuous production of filament- 
wound articles. 


Tuition for each course is $200. 
Additional information can be ob- 
tained from F. J. McGarry, Plastics 
Research Laboratory, Massachu- 
setts Institute of Technology, Cam- 
bridge 39, Mass. 


Reassign Representatives 


Three sales representatives for 
the National Adhesives Division of 
National Starch and Chemical Corp. 
have been assigned to new terri- 
tories. William A. Hanson, formerly 
in the New York district sales of- 
fice, will relocate at Buffalo, N.Y. 
Ted A. Newman, formerly sales rep- 
resentative in New York and Balti- 
more, has been transferred to the 
Southeastern Division, and will be 
headquartered at the Atlanta, Ga. 
office. Lawrence Okun has been 
transferred from the New York sales 
district to the company’s Baltimore. 
Md. office. 


W. E. Fertig 


Named Representative 
Walter E. Fertig has been ap- 


pointed district sales representative 
in northern California, Oregon, and 
Washington by Adhesive Engineer- 
ing, San Carlos, Calif., a division 
of Hiller Aircraft Corp. Mr. Fertig 
was formerly associated with Coast 
Pro-Seal and Mfg. Co. as district 
manager, and has had broad ex- 
perience in the sales of epoxy, poly- 
sulfide, and polyurethane com- 
pounds to the building and con- 
struction industry. 


ASME Sponsoring Show 


The Machine Design Division of 
the American Society of Mechan- 
ical Engineers is sponsoring an ex- 
position and conference, the Design 
Engineering Show. to take place 
in Cobo Hall, Detroit, Mich., from 
May 22 to 25. Both the exhibits 
and conferences will be devoted to 
the research and development as- 
pects of new products. Materials 
and component parts for all types 
of manufactured products will be 
shown. A number of conferences 
will be held for discussion of sev- 
eral aspects of design engineering. 
Show hours will be from noon to 
5:30 p.m. daily, except Tuesday, 
when the exhibits will remain open 
until 10 p.m. Further details may 
be obtained from Clapp & Poliak, 
Inc., 341 Madison Ave., New York 
17, N.Y. 


Announce Licensing Po cy 


Pittsburgh Chemical Co., a «ub. 
sidiary of Pittsburgh Coke and 
Chemical Co., Pittsburgh, Pe na, 
and Shell Chemical Co., New Y ork, 
N.Y., have reached a new agree‘ent 
covering the licensing of epoxy 
resin/coal tar compositions vsing 
Epon resins. Formerly, Pittshurgh 
Coke and Chemical had granted 
Shell Chemical a license, under U.S, 
Patent No. 2,765,288, which allowed 
Shell to pass on royalty-free rights 
to all customers purchasing Shell's 
Epon resins who desired to produce 
these compositions for paving, sur- 
facing, or sealing pedestrian and 
vehicular trafficways. Under the 
new arrangement, Shell Chemical 
has agreed to obtain written licen- 
sing agreements from all customers 
desiring royalty-free rights to use 
the Epon resin/coal tar combina- 
tions. 


Named Sales Manager 


Campbell Lewis Gardner has 
been appointed sales manager for 
Schenectady Varnish Canada, Ltd., 
Toronto, Ontario. He will direct 
and coordinate sales and marketing 
of Schenectady Varnish’s products 
in the provinces of Ontario and 
Quebec. Mr. Gardner has _ been 
closely associated with the varnish 
and ink industries since his service 
with the RCAF during World War 
II. He joined Schenectady Varnish 
Canada in 1957 as a technical sales 
representative for the company’s 
complete line of varnishes and 
resins. 


Hercules Completes Unit 
Newly-completed facilities of the 


Hercules Powder Co., Hercules, 
Calif., are now producing three 
urea-formaldehyde concentrates, 
UFC 7626, UFC 7147, and UFC 
8545, differing only in the content 
of formaldehyde, urea, and solids. 
These first three products of an 
expected line of concentrates are 
designed for the production of urea- 
formaldehyde resins, needed by im- 
dustries on the West Coast, for the 
manufacture of plywood adhesives, 
furniture, paper, particle board, 
textile and protective coatings. Her- 
cules reports. 
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Let's Keep Rolling Ahead 


We Americans invented mass production, then we had to build mass 
demand to keep the wheels turning. For this purpose we called upon 
advertising — the most effective and economical means of creating 
mass demand. Soon we had more jobs, higher incomes, and better 
living conditions. And there isn’t any limit to how much farther we 
can go, if we just keep it rolling! 
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Plan Gordon Research 
Meeting on Adhesion 


The Gordon Research Conference 
on Adhesion will be held from Aug- 
ust 28 through September 1, 1961, 
at the New Hampton School, New 
Hampton, N.H. Ten papers will be 
presented, with Robert L. Patrick 
(Alpha R & D) serving as chair- 
man, and F. H. Wetzel (Hercules 
Powder) as vice-chairman. The 
papers and their authors are: 

August 28—“Bulk Properties of 
Polymers and Their Effect on Ad- 
hesion,” by Turner Alfrey (Dow 
Chemical); “Bulk Properties of 
Metals and Their Effect on Ad- 
hesion,” by Edward J. Ripling 
(Materials Research Laboratory). 

August 29— ‘Molecular Forces 
and Zero-Point Energies,” by Peter 
Debye (Cornell University); “The 
Effect of Molecular Structure and 
Shape on Adhesion,” by George G. 
Cocks (Battelle Memorial Institute). 

August 30—“Rubber-Textile Ad- 
hesion,” by William C. Wake (Rub- 
ber & Plastics Research Assoc. of 
Great Britain); “Fiber-Rubber Ad- 
hesion,” a panel discussion, by 
H. T. Patterson (DuPont), M. W. 
Wilson (Goodrich), and F. N. Kel- 
ley (Institute of Rubber Research). 

August 31—“Curing Mechanisms 
of Phenolic-Elastomer Blends,” by 
G. R. Sprengling (Westinghouse) ; 
“Surface Analysis by Infrared — 
New Techniques,” by Louis H. 
Sharpe (Bell Telephone); “Elasto- 
meric Properties in Adhesion,” by 
Charles F. Blaich (Carwin). 

September 1—‘Glass Flake Re- 
inforcement and Flaw Theory,” by 
Leonard Suffredini (Narmco Re- 
search). 


Flexible Grout Available 


A new grout for floors and coun- 
ter-tops made of ceramic tile, quar- 
ry tile, mosaics, marble, slate, and 
other materials, is being offered 
by Buehler Brothers Co., Dover, 
Ohio. Called Flexgrout, the new 
product reportedly provides a flex- 
ible grout joint for these materials 
when installed on resilient sub-sur- 
faces, such as plywood, with ad- 
hesives. The grout is said to remain 
flexible permanently, and is easy 
to maintain and clean. 


Named by Kleen-Stik 


Leo Middlebrook, formerly as- 
sistant to the president, has been 
named manager of the recently- 
formed Machinery Division of 
Kleen-Stik Products, Inc., Chicago, 
Ill. The new division was formed 
to handle the design, production, 
leasing, and sales of the Model 60 
multi-tape applicator and the air- 
jet-operated Label-Aire applicator 
equipment. 


Pres-Stix Names Two 


Pres-Stix Tape Co., Port Huron, 
Mich., has named Donald B. Rob- 
erts and Martin Progeblin as re- 
gional managers for its southern 
and eastern areas. Mr. Roberts will 
head the southern area and be head- 
quartered in St. Louis, Mo. Mr. 
Progeblin will direct the eastern 
area operations from New York 
City. 


“Please don’t let the name mislead 
you, because our prices are smack 
up to date!” 


Fasson Products, a division of 
Avery Adhesive Products, | ¢,, 
Painesville, Ohio, has appoir ed 
four new sales representatives nd 
a new regional sales manager. L.on 
Kantey, a sales representative for 
Fasson Products since 1956, has 
been named manager of the Phila- 
delphia sales district, and will di- 
rect sales activities for the division 
in Maryland, Delaware, Washing- 
ton D.C., eastern Pennsylvania, and 
southern New Jersey. 


Angelo A. Luciardi, formerly 
general manager of the Home 
Equipment Co., has been named 
sales representative for central Cali- 
fornia from the northern Los An- 
geles area to north of Fresno. Jack 
Duke, formerly sales representative 
for Diamond Match Co., becomes 
sales representative for northern 
California, Utah and Nevada. Rob- 
ert V. Fahey, previously a sales 
representative for Reuben H. Don- 
nelly, has been named sales repre- 
sentative for western Pennsylvania 
and West Virginia. William Hoff- 
man, previously with National Art 
Crafts, will represent Fasson in 
southern Michigan, including De- 
troit. 


Animal Glue Output 


Total production of animal glue 
in January, 1961, totaled 8,999,- 
000,000 pounds, according to the 
latest Census Bureau reports, com- 
pared with the record figure for 
January, 1960, of 9,231,000,000 
pounds. The breakdown for Janu- 
ary, 1961 shows that 4,740,000,000 
pounds was reported as hide glue, 
and 4,259,000,000 was bone glue. 
Total output for the previous month 
was slightly lower, at 8,767,000,000 
pounds. 


Shipments of hide glue totaled 
8,900,000,000 pounds, as against 
7,657,000,000 pounds for the previ- 
ous month, and _ 10,305,000,000 
pounds shipped in January, 1960. 
Stocks of hide and bone glue to 
taled 37,444,000,000 pounds at the 
end of January, slightly above the 
level reported at the beginning of 
the month. For the same month 
last year, stocks were placed at 
31,266,000,000 pounds. 
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<M Appoints Managers 


Minnesota Mining & Manufac- 
turing Co. has appointed new plant 
managers at its pressure-sensitive 
tape units in St. Paul, Minn., and 
Bristol, Penna. R. C. Bertelsen, 
previously superintendent of pres- 
sure-sensitive tape operations at the 
Hutchinson, Minn. plant of 3M, 
has been named manager of the 
company’s St. Paul, Minn., unit. 
A. F. Jacobson, formerly manager 
of the pressure-sensitive tape plant 
in St. Paul, has been promoted to 
manager of the tape and adhesives, 
coatings and sealers unit in Bristol, 
Penna. 


A graduate of the University of 
Minnesota with a B.A. in chemical 
engineering, Mr. Bertelsen joined 
3M in 1948 in the tape laboratory. 
He transferred to the Hutchinson 
plant in 1953 as technical assistant 
to the plant manager, and became 
tape superintendent in 1957. Mr. 
Jacobson holds a B.A. degree in 
chemical engineering from Iowa 
State University. He joined the 3M 
tape laboratory in St. Paul in 1947, 
and from 1950 to 1952 served as 


assistant to the manager of the 
Hutchinson unit. He was technical 
assistant to the manager and tape 
production superintendent at the 
Bristol plant from 1952 to 1959, 
when he became tape plant man- 
ager at St. Paul. 


Plastic Floor Patch Rolls 


Ranco Industrial Products Corp., 
Cleveland, Ohio, has developed an 
improved floor patch material 
called Magic Floor, which is said 
to patch flooring within minutes 
without mixing, troweling, or dry- 
ing time. The new product is de- 
signed for heavy duty industrial 
floors of concrete, wood, wood 
block, brick, and steel. The Magic 
Floor formulation contains “shat- 
terproof aggregates” which report- 
edly increase the durability and 
resistance to shock and abrasion. 
The floor patch material is made 
in a fine grading which feather- 
edges under heavy usage. It can be 
rolled down with a wide wheeled 
industrial lift truck, and will not 
stick to truck wheels. 


Named Sales Supervisor 


A. E. Staley Manufacturing Co., 
Decatur, Ill., has appointed Owen 
W. O'Neill as chemical sales super- 
visor. A graduate of the University 
of Illinois, Mr. O'Neill served three 
years as an officer in the U.S. Navy 
during World War II before join- 
ing Staley early in 1960 as a man- 
agement trainee. 
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© 1 Pint—5000 gallon sizes. 


@ Standard designs, or with any modi- 
fications required. 
@ Also Three Roller Mills, Dry Grinding 


Mills, and other types of Mixing, Grind- 
ing and Dispersing Equipment. 
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// MARGINS INCREASE ..... 


WHEN THE BEST MIXER IS USED FOR EACH APPLICATION 


There is only one one Mixer that is the most efficient for each different mixing 
requirement — let us recommend the best Mixer for your use based on our 
wide variety of types and almost a century of experience. 


CHARLES ROSS & SON CO., INC. 


Leoding mfgrs.of wet or dry grinding Mills, Kneoders ond Mixers of all AB since 1869 
148-156 CLASSON AVENUE 


—— BROOKLYN 5, NEW YORE 
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ASTM C-24 Holds 
Executive Meeting 


The Executive Committee of 
ASTM Committee C-24 on Joint 
Sealants met on March 9 at the 
offices of Skidmore, Owings & 
Merrill in New York City, to re- 
view the progress of its subcommit- 
tees, and to plan for participation 
in the Society’s annual meeting. 
Henry Lipkind (Avadan Corp.), 
secretary of Subcommittee 1 on 
Nomenclature, was appointed chair- 
man of the subcommittee, succeed- 
ing G. F. Lamb (Construction 
Specifications Institute). 


Subcommittee 2 Activities 


Frank L. Frybergh (Skidmore, 
Owings & Merrill), chairman of 
Subcommittee 2 on Bulk Com- 
pounds, reported on the activities 
of the subcommittee’s three task 
groups. Task Group A on Tests 
for Adhesion in Tension and Ac- 
celerated Aging reported progress 
in the formulation and evaluation 
of such tests, but does not antici- 
pate immediate definitive results. 


Task Group B on Tests for Appli- 
cation Life, Rheology and Flow 
suggested that a more appropriate 
term for the interests of this group 
would be “Tests for Application 
Rate and Flow.” It appears that a 
test method involving controlled ex- 
trusion versus time may prove to 
be most suitable for measuring ap- 
plication rate. For measuring flow, 
the currently recommended chan- 
nel tests appear logical, but it is 
essential that the type and finish 
of metal used for the test channels 
be clearly defined. Recommenda- 
tions on both of these subjects will 
be presented soon for consideration 
as tentative standards. 


Staining Tests 


Task Group C on Staining Tests 
reported that a round-robin evalu- 
ation of a Bureau of Standards 
Staining Test is being conducted, 
and indications are that this. method 
may be faster and more reliable 
than that specified in ASA Speci- 
fication A116.1. It appears likely 
that evaluation work may soon be 
completed, and that this test can 


be considered for approval as a 
recommended tentative standard. 

R. W. McKinley (Pittsburgh 
Plate Glass), chairman of Subcom- 
mittee 3 on Preformed Shapes, gave 
a report on the subcommittee’s 
plans and activities. A discussion 
was held on the paper “Study of 
Architectural Joint Problems’, pre- 
pared by C. B. Monk, Jr., (Struc- 
tural Clay Products Research), 
chairman of Task Group A, and it 
was considered that the paper 
would serve admirably as a guide 
for the work of the subcommittee. 

M. F. Torrance (DuPont), sec- 
retary of Subcommittee 3, outlined 
plans for field tests of preformed 
gasket seals which will be under- 
taken by DuPont, and suggested 
that these might be planned so as 
to contribute to the work of the 
subcommittee. Mr. McKinley an- 
nounced that a meeting of Sub- 
committee 3 will be scheduled short- 
ly to establish a program for action 
on several projects. 


June Meeting 


The Executive Committee has de- 
cided that meetings of the three 
subcommittees and ASTM C-24 will 
be held on June 27, 1961 during 
the ASTM Annual Meeting at At- 
lantic City. The tentative schedule 
calls for Subcommittee 1 to meet 
at 9:00 a.m., Subcommittee 2 at 
10:00 a.m., Subcommittee 3 at 1:00 
p.m., and C-24 at 3:00 p.m. 


OBITUARIES 


Samuel R. Adamson 


Samuel R. Adamson, midwest di- 
vision manager, vice-president and 
director for Miracle Adhesives 
Corp., Bellmore, L.I., N.Y., died 
recently at his home after a short 
illness. He was 53 years old. A 
native of Chicago, Ill, Mr. Adam- 
son had formerly been associated 
with International Plastics Co. as 
midwest manager and with In- 
dustrial Tape Corp. as Chicago 
manager. He became midwest divi- 
sional manager for the Cofax Co. 
prior to joining Miracle in 1947. 
Mr. Adamson leaves his widow and 
two children. 


Pearl Plus Starch 


National Starch & Chem «al 
Corp., New York, N.Y., has ir ro- 
duced a new specialty starch for 
enzyme conversion called | carl 
Plus. A new method of treat:.ent 
utilized during its processing en- 
hances the enzyme convertibility of 
the starch and provides an end 
product of high strength and ex- 
cellent viscosity stability. The treat- 
ment is said to produce more rapid 
and uniform conversion, and is de- 
signed to stabilize and utilize the 
molecular fraction of the corn- 
starch (amylose) so that a more 
stable viscosity is obtained. Flow 
properties, filming characteristics 
and binding strength of the con- 
verted starch are also improved. 


Chemists at National Starch re- 
port that Pearl Plus may be con- 
sistently converted to a more opti- 
mum point than would be possible 
with regular enzyme converting 
starches, thus making possible a 
starch of less molecular degradation 
that can be applied to the paper 
without operational limitations. Ad- 
ditional features of Pearl Plus are 
said to be higher quality in terms 
of pick strength, printability, 
smoothness, writing properties, oil 
holdout and internal strength fac- 
tors. 


Acrylic Resin Introduced 


B. F. Goodrich Chemical Co., 
Cleveland, Ohio, has developed a 
new acrylic film-forming _ resin 
known as Carboset 511. The resin 
is a water solution of an acrylic 
polymer that dries at room tempera- 
ture to a clear, tough, glossy, water- 
insoluble film. Carboset 511 is com- 
patible with water dispersions of 
most polymers and, according to 
Goodrich Chemical, makes possible 
desirable modifications of disper- 
sion and solution coating materials. 
Films of Carboset 511 adhere well 
to metal, glass, paper, and leather 
and to Mylar, polyethylene and vi- 
nyl films. Possible applications for 
the new resin are as a floor polish 
additive, as a clay binder in paper 
coatings, as a hair set component, 
and as a protection for high!y pol- 
ished metal sheets during shipment, 
the company reports. 
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Peak Air Reduction Sales 


J» its annual report for 1960, Air 
Reduction Co., Inc., reported a 
record sales high of $202,486,344, 
compared with the previous record 
of $200,603,636 in 1959. Net earn- 
ings in 1960 were $14,692,381, 
equal to $3.73 per share of common 
stock, as against $14,850,600, or 
$3.81 per share, for 1959. Capital 
expenditures for 1960 were $15,- 
700,000, compared with the 1959 
total of $31,100,000. 


The company reports that the 
polyvinyl alcohol resin plant of 
Cumberland Chemical Corp., lo- 
cated at Calvert City, Ky., is near- 
ing completion. Cumberland, a joint 
venture in which Air Reduction 
owns a 60 per cent interest and 
the Ruberoid Co. owns a 40 per 
cent interest, is conducting an in- 
tensive program on the develop- 
ment of new uses for Vinol, the 
trademark for its polyvinyl alcohol 
resin. This program is aimed at 
finding large volume uses in the 
fields of adhesives, textiles, films 
and paper coatings and sizings. 

Late in 1960, Airco consolidated 
the Air Reduction Chemical Divi- 
sion, the Colton Chemical Division 
and the National Carbide Division 
into a single division known as the 
Air Reduction Chemical and Car- 
bide Co. The integration was de- 
signed to provide increased effec- 
tiveness in the production and sales 
of calcium carbide, acetylene, and 
acetylene derivatives. A multi-mil- 
lion pound ester plant, a warehouse, 
and bulk storage tanks were added 
to Colton’s existing installation at 
Elkton, Md. Another Colton unit, 
a resin polymerization plant, is 
nearing completion at City of In- 
dustry, Calif. 


Carlson Appointed 


Shawinigan Resins Corp., Spring- 
field. Mass., has appointed Robert 
P. Carlson, formerly a member of 
the Sales Department, to the Tech- 
nical Service Department, where he 
will be responsible for technical 
service on adhesives applications. 
Mr. Carlson received his A.B. de- 
gree iv chemistry from Brown Uni- 
versity in 1955, and an M.B.A. 
degree in industrial management 
from '>e University of Pennsylvania 
in 19°). He joined Shawinigan in 
1959. 
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Nalco Markets Silica Sol 


Nalcoag 1034A, a new acidic, 
high-purity colloidal dispersion of 
silica, is being marketed by Nalco 
Chemical Co., Chicago, Ill. The salt- 
free silica dispersion is miscible 
with a number of organic solvents 
and has a pH range of 2.6 to 3.6. 
Nalcoag 1034A is said to increase 
bonding strength of cements, form 
a protective film on metals, and 
increase fiber-to-fiber friction in 
textiles. It can be applied by spray, 
roller, dipping, wiping, or brush. 


Fenwal Appoints Johnson 


Fenwal, Inc., Ashland, Mass., 
has named Robert C. Johnson as 
sales manager of its Resin Systems 
Division. He will be responsible for 
all sales and marketing for the divi- 
sion’s line of epoxy resin handling 
and packaging systems. Previously 
sales promotion supervisor at Fen- 
wal, with duties which included 
sales training, Mr. Johnson has also 
served in the development and ap- 
plications engineering groups, and 
on a variety of special assignments. 
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Simplify Plywood Process 


A research team at Georgia- 
Pacific Corp., Springfield, Ore., has 
developed a new method of making 
plywood that reduces the number 
of production steps from five to 
about two, thus bringing the manu- 
facturing operation much closer to 
a continuous process. Ordinarily, 
plywood manufacturing requires 
peeling of the veneer, curing, cut- 
ting to size and repairing of defects, 
wet gluing, and pressing. With the 
new process, the green veneer is 
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fed directly to a four-story press 
where dry glue is dumped on it. 
Then it is heat bonded, which si- 
multaneously cures the green veneer 
and sets the glue. 

In addition, the surfaces are cov- 
ered with resin-impregnated paper, 
which cures to a hard plastic-like 
coating. This eliminates the sanding 
operation, provides a paint base, 
and eliminates grain rise and crack- 
ing. According to Georgia-Pacific, 
the product has all the qualities of 
premium plywood, yet can be made 
from lower-quality veneer. 


about the products and services described in this issue 


Use This Handy Mailer 
simply mark, clip coupon, fold, fasten and mail 


Remember 


e Circle the items on which you want more information. 


e Fill in name, address and all other information requested 


to insure service. 


e Clip coupon from page and fold so that our address is on 
the outside, then tape or staple edges, apply 4¢ stamp 


and mail. 


Clip coupon—fold along this line—tape or staple edges—stamp and mail 


This card valid until June 30, 1961 


Please have supplier send me additional free information on items circled: 


New Literature: 


L-360 L-361 L-362 L-363 L-364 L-365 L-366 L-367 


L-368 L-369 L-370 L-371 


New Products: 


P-485 P-486 P-487 P-488 P-489 P-490 P-491 P-492 


P.493 P-494 P-495 P-496 
New Equ'pment: E-307 E-308 E-309 E-310 E-311 E-312 E-313 E-314 


E-315 E-316 E-317 


Please have advertiser send me additional information on advertisements 


HPI Elects Officers 
The Hardwood Plywood In:ti- 


tute elected new officers and di- 
rectors at its 20th Annual Spr ng 
Meeting, held on March 9 at the 
Shoreham Hotel in Washing: on, 
D. C. The following officers and 
directors were elected: President, 
Robert J. Weber (Weber Veneer): 
Vice-president, French R. McKnight 
(McKnight Veneer); Directors, 
Carl D. Wheeler (Georgia-Pacific), 
Leonard W. Wilson (Standard Ply. 
woods), Mark Warren (Common- 
wealth Plywood), Dan W. Tyler 
(Carolina Veneer), and George R. 
Thompson, (Algoma Plywood). 

Directors who remain on the 
board to finish their terms of office 
are: M. C. McIver (Splicedwood); 
S. M. Nickey (Nickey Brothers) ; 
John M. Prince (Jones Veneer); 
Donald H. Gott (Weyerhaeuser) ; 
M. H. Speltz (Memphis Plywood); 
and Walter A. Stilley, Jr. (Stilley 
Plywood). 

At the suggestion of the nominat- 
ing committee, the HPI by-laws 
were amended to increase the num- 
ber of the voting members of the 
board to 13, and to make former 
presidents of HPI, ex-officio mem- 
bers of the board to act in an 
advisory capacity. 


Heyden Expands Line 


Heyden Newport Chemical Corp., 
New York, will expand into the 
epoxy resins and plastics market 
with the introduction of a new 
product line—liquid and _ resinous 
curing agents for epoxy resins, and 
viscosity modifiers. The company 
anticipates that future products will 
be added to this line. The line will 
be produced at the new facilities of 
the Heyden Chemical Division in 
Garfield, N.J. Sampling distribution 
of the new materials is scheduled 
for the second quarter of this year. 


Flintkote Promotes Evans 


H. L. Evans, previously vice- 
president of manufacturing for the 
primary building products manv- 
facturing division of the Flintkote 
Co., New York, N.Y. has been ap 
pointed vice-president of general 
manufacturing for the company. 
will continue to serve as a director 
of the corporation. 
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Shawinigan Names Eight 


Shawinigan Resins Corp., Spring- 
field, Mass., has promoted three re- 
search section leaders to executive 
posts, and has raised five research 
group leaders to the rank of re- 
search section leader. Edward La- 
vin, research section leader since 
1955, has been appointed director 
of applications research. Dr. Au- 
brey F. Price, previously with the 
Research Department of Shawini- 
gan Chemicals, Ltd. (Montreal), 
and research section leader of Shaw- 
inigan Resins since 1955, becomes 
director of product research. Harold 
D. Weymouth, associated with the 
Shawinigan research staff since 
1939, and section leader since 1955, 
has been named director of research 
administration and planning. 

The foliowing group leaders have 
been appointed research section 
leaders: Dr. Albert H. Markhart, 
who was appointed group leader in 
1956; Leo J. Monaghan, research 
chemist at Shawinigan for eight 
years prior to his appointment as 
group leader in 1956; Dr. Ralph F. 


Nickerson, formerly with Monsanto 


Chemical Co., and group leader 
since 1956; Dr. Forrest H. Norris, 
research chemist for four years 
prior to his appointment in 1955 to 
the post of group leader; and Her- 
bert Terry, group leader since 1955. 


New Hercules Resin 


A new synthetic resin, available 
from Hercules Powder Co., Wil- 
mington, Del., is reported to be sol- 
uble in alcohol and in aqueous am- 
monia, exhibit a broad range of 
compatibilities, have a high soften- 
ing point, and remain hard and 
friable at room temperature. Called 
Pentalyn 255, the new resin is said 
to exhibit broad compatibility with 
polystyrene, acrylic, PVA, poly- 
ethylene and copolymer emulsions, 
and other ingredients used in vari- 
ous compositions made from such 
emulsions. The resin is also said 
to add gloss, hardness and glow 
without loss of flexibility to such 
products as floor polish, sealing 
wax, paper coatings, leather fin- 
ishes, latex and emulsion paints. 


Plans New Methanol Unit 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del., will build 
a multi-million dollar methanol fa- 
cility near Huron, Ohio, which will 
produce about 30 million gallons 
annually. Construction on the 600- 
acre tract will start the latter part 
of this year, with completion slated 
for late 1962 or early 1963. The 
proposed construction, however, is 
subject to approval by the Federal 
Power Commission of a pipe line 
extension to supply the plant with 
natural gas. 

The new facility would be the 
first methanol plant in the Great 
Lakes area. One of the major uses 
for methanol is in the manufacture 
of formaldehyde, which is used in 
the manufacture of adhesives, res- 
ins, textile intermediates, and agri- 
cultural chemicals. 


@ The Chemical Division of Inter- 
national Latex Corp. has appointed 
The Horton-Earl Co., Minneapolis, 
Minn., as sales representative for 
Tylac latices in Minnesota. 


Pa 


for --rews, rivets, and spot welding. 


Write for free literature 


NA ‘CO - for high-performance materials. Formulators of: 
St ral and Industrial Adhesives - Reinforced Plastic Laminating 
é als + Ablative and Molding Compounds. Insulating Compounds. 


SIVES AGE, MAY, 1961 


BONCEPT I! | 
AL ADHESIVES 


METLBOND 406 is already well-known to the aircraft industry where it is now being used for 
bonding metal skins to airframes, skins to honeycomb structures, and for metal-to-metal appli- 
cations where greater strengths were required than could be obtained by welding or riveting. 


METLBOND 406 is now adapted for general industrial applications where high shear strength 
is r-quired, and where economy must be maintained. METLBOND 406 can substantially 
red''ce your fabrication costs. This outstanding new adhesive system is furnished in dry 
she | form. Moderate pressure (25 psi) and medium heat (300°F) will activate METLBOND 
40€ 1nd allow it to fuse, flow freely, and wet mating surfaces. It can obviate the necessity 


NI! 


INDUSTRIES 


FEATURES: 
adhesive which bonds similar or 
similar metals. 


panel torque. 


construction. 


NARMCO MATERIALS DIVISION 
sussipiary o—- TELECOMPUTING CORPORATION 
600 VICTORIA STREET, COSTA MESA, CALIF - LIBERTY 8-1144 - MADISON 6-7923 


SERVES THE NATION ANO INDUSTRY WITH SYSTEMS AND SUB-SYSTEMS FOR CONTROLS, 
GUIDANCE, ELECTRONICS, TELEMETRY, DATA ANALYSIS, AND THEIR INTEGRAL COMPONENTS 


* METLBOND 406 is a one-component 


* Its extremely high adhesive strength 
virtually eliminates warping and 


* It produces clean, flush, completely 
sealed external joints—truly unitized 
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May 2-9. Sixth International 
Packaging Show, R. A. Exhibi- 
tion Building, Amsterdam, The 
Netherlands. 


May 3-13. UU. S. World Trade 
Fair, New York Coliseum, New 
York, N.Y. 


May 4-6. National Paper Box 


Manufacturers Association, An- 


nual Convention, Washington, 
D.C. 
May 7-10. American Institute 


of Chemical Engineers and the 
Chemical Engineering Division, 
Chemical Institute of Canada, 
Joint Meeting, Cleveland, Ohio. 


May 8-9. Society of the Plas- 
tics Industry, 19th Annual Ca- 
nadian Section Conference, Sher- 
aton-Brock Hotel, Niagara Falls, 
Ontario, Canada. 


May 8-10. Technical Associa- 
tion of the Pulp and Paper In- 
dustry, 12th Coating Conference, 
Statler Hilton Hotel, Buffalo, 
N.Y. 


May 9-11. Materials Handling 
Institute, National Industrial 
Packaging & Handling Exposi- 
tion, Philadelphia, Penna. 


May 10-12. American Institute 
of Chemists, Statler Hilton Hotel, 
Washington, D.C. 


May 10-12. American Society of 
Mechanical Engineers, Produc- 
tion Engineering Conference, 
Royal York Hotel, Toronto, On- 
tario, Canada. 


May 11-13. American Institute 
of Industrial Engineers, 12th An- 
nual National Conference and 
Convention, Sheraton Cadillac 


Hotel, Detroit, Mich. 


May 14-16. National Fibre Can 
and Tube Association, 28th An- 
nual Meeting, Francis Marion 


Hotel, Charleston, S.C. 


SE oda events 


coming 


May 15-17. Chemical Specialties 
Manufacturers Association, 47th 
Midyear Meeting, Drake Hotel, 
Chicago, IIl. 


May 16-18. Building Research 
Institute, Spring Conferences, 
Shoreham Hotel, Washington, 
D.C. 


May 17-18. Chemical Market 
Research Association, 2lst An- 
nual Meeting, Plaza Hotel, New 
York, N.Y. 


May 22-25. American Society of 
Mechanical Engineers, Design 
Engineering Conference & Show, 
Cobo Hall, Detroit, Mich. 


May 24-25. Commercial Chemi- 
cal Development Association, Re- 
sort Meeting, Bedford Springs 
Hotel, Bedford Springs, Penna. 


May 24-June 11.Construction In- 
dustries Exposition & Home 
Show, Los Angeles, Calif. 


June 5-7. American Society 
for Quality Control, Annual Con- 
vention and Exhibition, Sheraton 


Hotel, Philadelphia, Penna. 


June 5-8. Instrument Society 
of America, Instrument-Automa- 
tion Conference & Exhibit, Royal 
York Hotel, Toronto, Ont., Can. 


June 5-9. Society of the Plas- 
tics Industry, National Confer- 
ence, Hotel Commodore, New 


York, N.Y. 


June 7-9. Paper Industry 
Management Association, Nation- 
al Meeting, Robert Meyer Hotel, 
Jacksonville, Fla. 


June 9-17. European Congress 
of Chemical Engineering and 
13th Exhibition-Convention of 
Chemical Apparatus, Frankfurt, 
West Germany. 


June 11-15. American Society 
of Mechanical Engineers, Sum- 
mer-Annual Meeting, Statler Hil- 
ton Hotel, Los Angeles, Calif. 


a. 
Portrait of 


D. V. ROSATO 


D. V. Rosato, assistant plant 
manager of  Telecomputing 
Corp., Newton, Mass., has done 
important research and devel- 
opment work in the fields of 
adhesives, plastics, ceramics and 
specialty alloys. He recently 
published an important paper 
on the development of inorganic 
and ceramic adhesives for mis- 
siles and jets (Adhesives Age, 


December 1960). 


Mr. Rosato’s previous exper- 
ience includes work as chief 
engineer and product manager 
of the Reinforced Plastics Dept., 
Raybestos-Manhattan, Inc. and 
development engineer and plas- 
tics technologist for the Bureau 
of Aeronautics. He has been re- 
sponsible for the development 
of original polyester polymers, 
plastics-phenolics, silicones, and 
phenolic-silane. He designed the 
first structural composite plas- 
tic airplane wing and fuselage, 
and developed materials for 


Vanguard, Polaris, Jupiter, Ter- — 


rier and Sidewinder. 


A graduate of Drexel Insti- | 
tute of Technology, from which - 
he received his BS in Mechan- — 
ical Engineering, Mr. Rosato — 
has also attended Yale Univer- — 
sity. the University of Penn- 
sylvania and Massachusetts In- - 
stitute of Technology. He is a — 
member of the Society of Plas- © 
tics Engineers, the American — 
Society of Mechanical Engi- 
neers, and the American Soci- 
ety for Testing Materials. 
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W. Roy Elliott 


Shawinigan President 


W. Roy Elliot has been elected 


president and general manager of 


Shawinigan Resins Corp., Spring- 


field, Mass. 


In addition, he was 


elected to the board of directors. 
Mr. Elliot, who had been vice-pres- 
ident and general manager, succeeds 
Robert K. Mueller who has been 
elected board chairman. In addition, 
William H. Bromley was elected 
vice-president — marketing and sec- 
retary of the corporation, and Al- 
fred W. Long was elected vice-presi- 
dent — finance and planning and 
treasurer. At the same time the ap- 
pointment of two other vice-presi- 
dents was made known. They are 
Dr. Robert N. Crozier, vice-presi- 
dent — research and John C. Ken- 
ny, Vice-president — production and 


engineering. 


3M in Colombia 


Minnesota Mining & Manufac- 
turing Co., St. Paul, Minn., has 
formed a manufacturing subsidiary 
and acquired production facilities 


in Bogota, Colombia. 


The new 


South American subsidiary, called 
Minnesota Manufacturer y Mercan- 
ti S.A. is presently modifying its 
facilities and production of Scotch 
brand pressure-sensitive tapes, ad- 
hesives. coatings, and sealers is ex- 
pected t) get underway by the end 
of 1961. Manuel J. Montiero, staff 
represer'ative for South America 
from the 3M International Division 
headqua-ters in St. Paul, has been 


named -eneral 


Colomb subsidiary. 


manazer of the 


ADHES!\ =S AGE, MAY, 1961 


Union Paste Names Three 


Union Paste Co., Boston, Mass., 
has announced three new appoint- 
ments. Howard H. Cutts, formerly 
territory manager, has been ap- 
pointed technical director. Walter J. 
Zmijewski, formerly associated with 
LePages Glue Co., has been named 
assistant technical director, while 
Richard C. Valcovic, formerly ter- 
ritory manager in Pennsylvania, has 
been named advertising and sales 
promotion manager. Mr. Cutts grad- 
uated from Northeastern University 


with a B. S. degree. He joined 
Union Paste as a chemist in 1944, 
and was named a territory manager 
in 1948. 

Mr. Zmijewski holds a B.S. de- 
gree in chemical engineering from 
Northeastern University. He joined 
the company in 1957. Mr. Valcovic 
attended Union College and Bentley 
School of Accounting. He was as- 
sociated with General Electric prior 
to joining Union Paste in 1949 in 
the Customer Service Department. 
He was named territory manager 
in 1959. 


Black Brothers rotary-type lam- 
inating presses are ideal for 
bonding dissimilar plies with 
pressure sensitive or contact ad- 
hesives — more precise, faster, 
more flexible. 8” through 134” 
capacities. Write for Bulletin 


11-C. 


for LAMINATION 


of dissimilar materials — cement board, paper of metal. 
honeycomb, plastics, fibre board, plywood, leather, line- 
eum, aluminum, stainless steel, and many other materials, 


BLACK BROTHERS Company, Inc. — Mendota 25, Illinois —Since 1882 
Gluing, Clamping, Laminating and Roller Coating Equipment 
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Irving Kramer, formerly general 
sales manager of Synthetic Fabrics, 
Inc., New York, N.Y., has been 
named vice-president of sales for 
the company. 


Frederick W. Bradley, manager of 
the New England Division of the 
National Starch & Chemical Corp.. 
has been named vice-president of 
the National College Program, Inc., 
which is engaged in the development 
and marketing of programs for fi- 
nancing college educations through 


banks. 


William T. Cave has been named 
assistant director for analytical 
chemistry at the St. Louis, Mo., re- 
search center of Monsanto Chemi- 
cal Company. 


C. L. Michaud, formerly associated 
with Celanese Corp. of America, has 
joiner Polymer Industries, Ince.. 
Springdale, Conn. 


J. W. Hill has joined the research 
and development staff of Hysol 
Corp., Olean, N.Y., while William 1. 
Childs, formerly with Dow Chemical 
Co., has joined the firm as a product 
development engineer. 


Owen W. O'Neill has been appointed 
chemical sales supervisor of A. E. 
Staley Manufacturing Co., Decatur, 
Ill., while Milutin Simic has been 


named research chemist. 


Dr. Harry Gehman, formerly assist- 
ant director of research, has been 
promoted to director of research at 
the George M. Moffett Laboratories 
of Corn Products Co., Argo, IIL. 


J. M. Martin has been appointed 
sales manager of vinyl resins for 
Escambia Chemical Co., New York, 
N.Y., while J. T. Carley has been 
named representative for New Eng- 
land and metropolitan New York. 


56 


Dr. Morton W. Leeds has been ap- 
pointed assistant director of re- 
search in the Chemical Division at 
the central research laboratories of 
the Air Reduction Co., Murray Hill, 


New Jersey. 


Louis E. Georgevits has been named 
manager of technical sales to the 
paper industry for the Thermo- 
plastics Division of the Borden 


Chemical Co., New York, N.Y. 


Roger J. Mauterer has been named 
chief chemical engineer for A. E. 
Staley Manufacturing Co., Decatur, 
Ill., succeeding Nat Kessler, who has 
been appointed director of process 
engineering. 


William J. Davis, formerly general 
sales manager of the Foam Division 
of the Scott Paper Co., has jeined 
Permacel, New Brunswick, N.J., as 
merchandising director. 


Leonard J. Malin, formerly on the 
engineering staffs of Servomechan- 
isms, Inc., and Northrup Aircraft 
Co., has joined the Chem Seal Corp. 
of America, Los Angeles, Calif.. as 
plant manager. 


Gaylord M. Simpson has joined the 
staff of the Dow Chemical Co. ana- 
lytical laboratories, Midland, Mich., 
as chemist. 


James C. Smith, Jr., formerly chief 
chemist at Chase Bag Co., has joined 
Foster D. Snell, Inc.. New York, 


N.Y.. as chemist. 


R. Jennings Byran, Jr. and Dr. 
Loyd G. Kasbo have joined the 
Chemstrand Research Center, Dur- 
ham. N.C.. as research chemists. 


William E. Lowery has joined the 
Applied Plastics Division of Hexcel 
Products, Inc., Berkeley, Calif., as a 
technical representative in charge 
of urethane rigid foam materials. 


John N. Gammon, formerly sou »- 
ern district sales manager, has be -n 
appointed vice-president in cha: :e 


of sales for the Industrial Divis: sn 
of Nopco Chemical Co., Newa k, 


New Jersey. 


F. H. Werling, vice-president of 
Kimberly-Clark Corp., Neenah, W is- 
consin, has been named chairman 
of the Wisconsin Committee of 
American Forest Products Indus- 
tries for 1961. 


Dr. W. L. Riedeman has been named 
supervisor of the Organic and Poly- 
mer Department at the research and 
development center of Food Ma- 
chinery & Chemical Co., San Jose, 
California. 


D. R. Patterson, formerly research 
chemist at the Emeryville, Calif. 
research center of Shell Develop- 
ment Co., has joined the New Jersey 
technical service laboratory of Shell 


Chemical Corp. 


Dr. Raymond L. Mayhew has been 
appointed manager of technical 
service and development at the An- 
tara Chemicals Division of General 
‘niline and Film Corp., New York. 
New York. 


George C. Rayner has been named 
assistant to the president of the 
General Chemical Division of Al- 
ed Chemical Corp., New Yor' 
N.Y. Actor H. Patton has been 
named director of product devel- 
opment for the division. 


Dr. M. Michael Shahin and Dr. 
Peter D. Edwards have joined the 
Research and Development Division 
of the Polychemicals Department of 
E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 


Dr. Leslie J. Tyler, formerly super- 
visor of resin research, has been 
named assistant director of research 
at Dow Corning Corp., Midland. 
Michigan. 


Melvin W. Searls, supervisor of the 
Insulrock Division of the Flintkote 
Co., New York, N.Y., has also been 
appointed to the newly-created post 
of merchandising director of the 
company’s Building Products Div. 
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If you never knew a cancer victim, 
don’t bother with this coupon. J 


Mail to: CANCER 
c/o your local post office 


I would like to give $ 


to help fight cancer. 


NAME 


ADDRESS 


CITY — ZONE STATE 


AMERICAN CANCER SOCIETY 
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By MELVIN NORD 


Cohesive Bonds Between Sheets 


U.S. Patent 2,962,404 issued 
November 29, 1960 to James W. 
McIntyre and John F. Hechtmaa, 
assigned to Kimberly-Clark Corp., 
relates to the production of co- 
hesive bonds between two separate 
sheets, or two plies of a single sheet. 
The cohesive substance is so applied 


SQLLO/OAL SILICA 
AQUEOUS DISPERS 


later be separated manually with- 
out rupturing the base-sheet or 
damaging the cohesive film thereon. 

In Figure 1, 10 represents a roll 
of untreated base-sheet, for exam- 
ple, glassine. The numeral 11 repre- 
sents as a whole the coating equip- 
ment which consists of an applicator 


ACTIVATED, SHEET 


that the sheet or sheets may be in- 
terleaved or wound up into a pack- 
age or packages without the neces- 
sity of including an additional sheet 
of parting material between con- 
tiguous plies or turns. 


The invention is based upon the 
discovery that a suitable coating 
of an aqueous dispersion of colloid- 
al silica which has been applied 
to the surface of a base sheet and 
then dried, activates the surface of 
the sheet by imparting to it certain 
valuable properties which have not 
been heretofore suspected or rec- 
ognized. Among other properties 
the dry silica film on the sheet is 
found to be an excellent anchorage 
to which a suitable film of co- 
hesive rubber or similar cohesive 
material may be subsequently ap- 
plied and driec so as to form a 
sheet. It has a _ cohesive side 
which cannot only be permanently 
pressure bonded to itself, but, the 
plies of the bond so formed can 


roll (12) and a lower roll (13), 
forming a nip through which the 
base-sheet (14) is propelled. An 
aqueous dispersion of colloidal sili- 
ca is fed to a metering nip (15) 
between the applicator roll (12) and 
the metering roll (16). After leav- 
ing the metering nip, the coating 
which passes through the nip is 
divided, a part being applied to the 
applicator roll and a part being 


returned to the pool in the trougs 
(17). 


The concentration of the colloid | 
silica dispersion which is supplic 1 
to the coating equipment (17), ard 
the pressure applied between tlic 
metering roll (16) and the appii- 
cator roll (12), are so adjusted as 
to supply the desired amount of 
colloidal silica to the surface of 
the sheet (14). After the sheet has 
passed through the applicator nip 
between rolls 12 and 13, it is con- 
ducted through a dryer (18) and 
then by means of the rewinder (19) 
it is wound into a roll (20). The 
pre-coated or activated surface of 
the sheet is on the outside of the 
roll (20). 


The activated surface of the sheet 
of the roll (20) is then coated 
with cohesive rubber by the coater 
(21) shown in Figure 2. In view of 
the fact that the activated or pre- 
coated surface of the sheet is on 
the underside as it travels to the 
coating rolls, the applicator roll 
(22) is located below the comple- 
mentary roll (23) which, with the 
applicator roll (22) forms the nip 
through which the activated sheet 
(24) is propelled. The aqueous rub- 
ber dispersion (25) is metered by 
a metering roll (26) which contacts 
the lower face of the roll (22). 


The cohesive rubber aqueous dis- 
persion which is fed into the pool 
(27) is of such concentration and 
the metering pressure between rolls 
26 and 22 is such that sufficient 
rubber is applied to the sheet to 
increase the dry weight of the sheet 
to the extent of about .20 to 13 
pounds per 1000 square feet of 
sheet. 


After the sheet has received its 
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rubber coating, it is then conducted 
through a dryer (28) to remove ex- 
cess moisture, and is then rolled 
up in a rewinding device (29) to 
form a completed roll (30) of fin- 
ished material ready for immediate 
use. If the finished material is to 
be stored for future use, it is ad- 
visable to include a suitable anti- 
oxidant in the cohesive dispersion. 


Liquid Adhesive Applicator 


U. S. Patent 2,965,068, issued 
December 20, 1960, to John A. 
Pharris and George E. McGuire 
and assigned to the E Z Paintr 
Corp., provides an apparatus for 
applying liquid adhesive to an ad- 
vancing and rotating continuous 
cylinder, in order that a cover ma- 
terial may be adhered to the cyl- 
inder surface (e.g. for paint roller 
covers or the like). 

The adhesive applicator func- 
tions by moving the entire continu- 
ously advancing and rotating core 
bodily through an open passage 
which is in direct communication 
with the bottom of an adhesive pot, 
so that the core essentially passes 
through an adhesive bath and acts 
as the only seal for preventing ad- 
hesive escaping from the bath. At 
the entrance side of the bath the 
core passes through a close fitting 
sealing ring, while at the exit side 
it passes through a serrated extrud- 
ing die which leaves an uneven lay- 
er of adhesive upon the core. The 
extruding die is rotated at the same 
rate as the advancing and rotating 
core, so that the adhesive surface 
is striated longitudinally with re- 
spect to the core. 

In order to accommodate the ex- 
truding die to variations in core 
diameter due to irregularities in 
manufacture, the die consists of a 
number of radially movable die seg- 
ments which are spring-urged into 
engagement with the cylinder or 
core surface. Preferably the extrud- 
ing dic segments are individually 
mounte! and urged by individual 
springs. to compensate for lack of 
perfec! roundness of the cylinder or 
for va: ations in the die structures. 
It is aso preferred to smooth out 


the ac esive surface with suitable 
brush. 
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Vinyl Resins to Nylon 


U.S. Patent 2,961,343, issued 
November 22, 1960 to Everett C. 
Atwell and assigned to Burlington 
Industries, Inc., relates to the ad- 
hesion of vinyl resins to nylon or 
other synthetic fibrous materials. 


SYNT NETIC 
fier of 
| vewne LaTex , ] 


(MPREGHATED 
PARTIALLY CONDENSED 
~FORMALDE| 


CONDENSATE CONTAINING 
Free RESORCINOL 


240 — 3307 


4PPir 


coaTine vine = RESIN | 


NYLON, POLYETHYLENE TEREPHTWALATE 
OR POLYMERIC ACRYLONITRILE FIBERS 


POLYVINYL CHLORIDE OR VINYL 
CHLORIDE — VINYL ACETATE 
COPOLYMER LATEX 


The method involves the prepara- 
tion of an adhesive on the synthetic 
fiber, after which the vinyl resin 
coating may be applied. 


Glue Mix 


U.S. Patent 2,963,454, issued De- 
cember 6, 1960 to Carl E. Drugge 
and John M. Hine and assigned to 
The Borden Co., discloses an adhe- 
sive consisting of 100 parts of soya 
bean protein, 11.9-189.7 parts of an 
aqueous emulsion of polyvinyl ace- 
tate, water, and 4-60 parts of sodi- 
um hydroxide. The alkali is present 
in an amount sufficient to cause the 
protein to become soluble and dis- 
solve in the water in the mixture. 


Subject 


Self-adhesive label holder 


Dispenser pack of individual 
adhesive bandages 


Process for sizing paper 


Pressure-sensitive tape adhesives Minnesota Mining & 


Preparation of starch ethers 


Apparatus for cutting tacky 
material Inc. 


Manufacture of starch products 


Producing gelling starch of 
high clarity 


Other Patents of Interest 


Bonded Abrasives 


U.S. Patent 2,965,464, issued De- 
cember 20, 1960 to Walter E. F. 
Rupprecht and assigned to The 
Dow Chemical Co., provides compo- 
sitions for use in preparing bonded 
abrasive articles consisting of an 
abrasive grain, a permanent binder 
which is thermally insensitive at 
the temperature of combustion of 
the temporary binder, and five to 
15 per cent by weight of the tempo- 
rary binder. 

The temporary binder consists of 
a blend of polymer latices in about 
equal weights polymeric solids. One 
of the latices is the emulsion poly- 
merizate of a vinylidene chloride- 
vinyl chloride comonomeric mix- 
ture. The other latex is the emulsion 
polymerizate of a styrene-butadiene 
comonomeric mixture. 


Wood Adhesive 


U.S. Patent 2,967,836, issued 

January 10, 1961 to William R. 
Moffitt and Morris B. Berkey, as- 
signed to The Borden Co., provides 
an adhesive containing phenol- 
formaldehyde and a water-dispersi- 
ble gum, e.g., locust bean, karaya, 
or guar gum. 

The gum serves to decrease the 
penetration of the adhesive compo- 
sition when applied to wood, to in- 
crease the permissible assembly 
time with the adhesive, and to de- 
crease the time required for curing 
at elevated temperatures. 


Inventor or Assignee Patent No. Date 


Coleman R. Chamberlin 2,964,866 12/20/60 
Johnson & Johnson 2,965,223 12/20/60 
Corn Products Co. 2,965,518 12/20/60 
2,965,592 12/20/60 
Mfg. Co. 
Corn Products Co. 2,965,632 12/20/60 
Western Electric Co., 2,966,085 12/27/60 
Naamloze Vennootschap 2,967,110 1/3/61 
W. A. Scholten’s 
Chemische Fabrieken 
Corn Products Co. 2,967,178 1/3/61 
M.R.M. Machinery Co., 2,967,636 1/10/61 


Labeling machine 
Inc. 


Copies of any patents, including those described here, are available 
from the Commissicner of Patents, Washington 25, D.C., for 25 
cents each. Do not send stamps. 
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Hydraulic Laminating Press 


A hydrautic press, consisting of 
the press frame and platens, motor- 
ized hydraulic unit, and control 
panel, is being offered which pro- 
duces laminations of a variety of 
materials. There are five 19 by 19- 


inch electrically heated and water- 
cooled platens. The force the press 
exerts may be varied from zero to 
75 tons by adjusting a handwheel 
located below the press frame. The 
motorized unit is controlled by push 
buttons located on the control plat- 
en. Platen closing and opening, the 
application of platen pressure, and 
the amount of time needed for 
platen heating and water cooling 
are all controlled by a sequence 
timer. 


The operator inserts the items to 
be laminated between the platens, 
presets the sequence timer, and 
presses a button to begin press 
operation. At the end of the opera- 
tion, the platens open to permit re- 
moval of the laminated objects. 
The press can also be operated 
without the timer, so that each op- 
eration can be controlled independ- 
ently. Platen heating can be ad- 
justed to 600° F., and the heat can 
be cut off any platen by means of 
individual toggle switches. Kings- 
bacher Murphy Co. E-307 


Molecular Model Set 


A new molecular model kit has 
been announced which gives re- 
searchers a more precise picture 
of stereochemical relationships. The 
basic units of the new model are 
a series of colored neoprene balls 
with threaded aluminum inserts 
molded into them. The inserts are 
accurately placed at the theoretical 
bond angles, while the elastic na- 
ture of the neoprene automatically 
distributes strain to all the bond 
angles involved. The molded atoms 
represent tetracovalent carbon, 
double bond, carbonyl or aromatic 
carbon, acetylenic, nitrile or allenic 
carbon, nitrogen, aromatic nitro- 
gen, oxygen, and sulfur. There is 
also an octahedral atom for com- 
plex and inorganic use. Monovalent 
atoms are made of a rigid poly- 
styrene, color-coded to indicate the 
element and bond length. The scale 
used in the design of the atoms and 
bonds is based on a factor of five 
centimeters per Angstrom. The 
complete kit includes 59 flexible 
neoprene atoms and 55 rigid poly- 
styrene monovalent atoms, plus the 
true-to-scale bonds and _ fittings. 
Bond linkage permits either rotat- 
ing or rigid connections, permitting 
conformational study. Central Sci- 
entific Co. E-308 


Chemical Proportioning Pumps 


A new series of small-volume, 
high-pressure, chemical proportion- 
ing pumps is available for cases in 
which small volumes of fluid must 
be handled at pressures up to 30,000 
psi. Simplex or duplex models pro- 
vide a choice of pressures from 
7,500 to 30,000 psi., and have ca- 
pacities ranging from 0.84 to 6.44 
gal/hr. The pumps are said to 
feature an adjustable stroke length 
which completely evacuates the 
cylinder and _ permits efficient 
pumping of compressible liquids. 
American Instrument Co., Inc. 

E-309 


Automatic Taper 


According to the manufactur >r, 
the L-P automatic taper can easily 
be integrated with all existing or 
new pallet loading systems, both 
automatic or manual. The unit au- 
tomatically applies a strip of pres. 


sure-sensitive tape, in any width 
from 14 to 1% inches to the top 
layer of a unit load, with or with- 
out pallet. in just eight seconds, 
the manufacturer claims. Positive 
taping is said to be assured by a 
mechanical spring-loaded follower 
roller which applies consistent pres- 
sure to the tape, against the car- 
tons, as it circles the load. The tape 
is then overlapped, cut, and clamped 
automatically at the end of the 
cycle. The taping arm is powered 
by a \%4 hp brake motor and the 
tape overlapping and cutting actu- 
ated by air. The L-P Taper is ad- 
justable for various size loads and 
for many types of containers, in- 
cluding cartons, cases, cans, etc. The 
load capacity range is 40 to 54 
inches long, 34 to 48 inches wide, 
and 28 to 72 inches high. Lathrop- 
Paulson Co. E-310 


Fluorometer Model 110 


This general-purpose analytical 
tool, useful in measuring casein 
glue through packaging materials, 
and applicable to studies of catalyst 
setting plastics, and migration of 
plasticisers, is particularly suited 
to the measurement of very small 
amounts of material. The instrument 
is basically an optical bridge, (an- 
alogous to the Wheatstone Bridge 
used in measuring electrical resist- 
ance), which measures the differ- 
ence between light emitted from 
the sample and that from a cali- 
brated rear light path. G. K. Turner 
Associates. r3ul 
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Arc Imaging Furnace 


This unit provides a non-contam- 
inating heat source for a variety of 
laboratory uses in the 2500° to 
4000°K. region. It combines a high 
intensity blown arc with an optical 
system for re-imaging the radiant 
energy onto a sample. In principle, 
an are is struck between two car- 
bons, and the tail flame plasma 
concentrated by a ring of impinging 
air jets. Both electrodes are water 
and air-cooled, permitting higher 
current dinsities, according to the 
manufacturer, than can be used 
with conventional carbon arcs. The 
plasma is rotated by a magnetic 
field surrounding the positive-car- 
bon. The result is a relatively sym- 
metrical heat source of great in- 
tensity with an easily operated sta- 
ble arc. The radiant energy of this 
heat source is first collected on an 
ellipsoidal projection mirror and 
then re-imaged by a similar mirror. 
The sample is positioned on the 
focal axis so that the desired tem- 
perature and irradiance levels may 
be achieved. The system can also be 
operated with the axis of the re- 
imaging mirror in either the hori- 
zontal or the vertical position, per- 
mitting both the use of the sample 
as its own crucible and the study of 
liquids. Arthur D. Little, Inc. 

E-312 


Temperature Detector 


A miniature tip-sensitive tempera- 
ture detector is available which can 
be mounted in the bearings of ma- 
chinery. Only 4 inch long by 0.278 
inches in diameter, the detector, 
Model 327, has a resistance tem- 
perature detector so small that it 
can also be used in many places 
where larger temperature measur- 
ing instruments would not fit. The 
sensine element or winding of the 
detector is located the first .060” 
of the tip, allowing for fast response 
to ter perature changes. The shell of 
the d-tector is made of brass and 
the ti is “tinned” so that it can 
easily ye soldered to the metal sur- 
face |. be measured, or be covered 
with ibbitt if used in a bearing. 
It ca” also be connected to indica- 


tors, ccorders, or controllers by 

meai of ordinary copper wire. 

Thor ; A. Edison Industries. 
E-313 
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Tilting Spray Machine 


An automatic spray machine has 
been developed which coats one, 
two or three surfaces of generally 
oval or rectangular-shaped pieces 
of varying length. Designated Mod- 
el SVF, it is designed for use where 


fine mask definition and coat de- 
marcation are imperative. The 
length and speed of the coating 
stroke are adjustable within the 
limits of the size of the model se- 
lected. The machine features a de- 
vice which embodies a fore-short- 
ened pivoting action, and permits 
tilting of the overhead traveling 
guns in one or two directions to 
permit coating both directions when 
the part is in position. 

It is claimed that coverage is 
assured under all mask bridging, 
and hard-to-reach recessions, cor- 
ners, and edges of the part, with a 
reduction in overtravel and a sav- 
ing of coating material. Another 
advantage, according to the manu- 
facturer, is that the tilting mech- 
anism permits the designing of 
machines of reduced length. The 
guns can be set so as to remain 
motionless. Entirely air-operated, 
Model SVF is housed in its own 
booth, which can be connected with 
the existing exhaust systems. If 
necessary, fan and motor can be 
supplied as an extra. Air filtering, 
cylinder and air valve lubrication 
and water trap ejector are all auto- 


matic. Conforming Matrix Corp. 
E-314 


FOR MORE INFORMATION on 
these new products use the Read- 
ers Service Coupon in this issue. 


Lightweight Masker 


A lightweight unit, Permacel 10A 
Bench or Wall Mount Masker can 
be used in auto repainting and com- 
mercial masking operations in spray 
and roller painting work and plas- 
tering. The masker has a steel frame 
and a serrated cutter of specially 
treated steel. It can accommodate a 
single 39-inch roll of masking pa- 
per or any combination of rolls 
through 36 inches. Equipped with 
suction grips for secure anchorage, 
the masker can be bench or wall 
mounted and is also designed to 
be carried easily from job to job. 
The addition of a 101 Masker Con- 
version Kit will enable the used to 
dispense a double taped apron or 
two rolls of masking paper from 
one machine. Permacel. E-315 


Adhesives Pump 


Designed for pumping adhesives 
as well as abrasive or corrosive 
liquids or slurries at moderate pres- 
sures, this new line of pumps are 
of the diaphragm type, said to have 
the advantage of built-in pressure 
regulation. According to the manu- 
facturer, the key feature of the 
pump is that the liquid being 
pumped is completely isolated and 
sealed off and never comes into 
contact with the mechanical parts 
of the pump. The pump has a short 
stroke (3/16-inch) and develops 
zero to 6 gpm at 100 psi at zero to 
600 rpm, or 6 to 12 gpm at 60 psi 
at 600 to 1200 rpm. Hydro-Dy- 


namics Research Industries. 
E-316 


Temperature Test Chamber 


The new Hi-Lo Temperature Test 
Chamber, Model 1523, has a tem- 
perature range of —100° to +400° 
F., +1°F. Claimed to be ideal for 
stability and thermal shock studies, 
the unit is capable of dropping to 
—100°F. in minutes. The coolant 
is liquid CO., dispersed uniform- 
ally by dual high velocity blowers. 
The cabinet is constructed of heavy 
gauge, cold rolled steel which has 
been treated against rust and fin- 
ished in baked enamel. The interior, 
measuring 53 x 30 x 30 inches, is 
stainless steel. Electric Hotpack Co., 
Inc. E-317 
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book reviews 


Viscoelastic Properties of Polymers. 
By Jobn D. Ferry. Published by 
John Wiley and Sons, Inc., 440 Park 
Ave., S., New York 16, N.Y. 6% x 
9% in. 482 pp. $15.00. 


During the past two decades visco- 
elasticity of polymers has been the sub- 
ject of a great deal of chemical and 
physical research. Reports of this work 
as published in dozens of journals have 
pinpointed the progress being made in 
many specific areas of rubber, plastics 
and fibers. The search has been for a 
more complete understanding of the 
mechanical behavior of these materials 
in processing and in the end product. 

In this volume, the author, Professor 
of Chemistry and Head of the Depart- 
ment, University of Wisconsin, has syn- 
thesized many of these separate studies. 
In attempting a summary of specific 
findings and theory to date, his premise 
is that conceptual schemes in the field 
have now reached a level of maturity 
where this can be done with a number 
of benefits accruing. 

He has, for instance, been able to 
suggest areas where further theoretical 
and experimental advances are required, 
and to provide working information as- 
sembled from numerous sources for 
measuring and interpreting data. As a 
basic text, the volume is designed also 
to introduce to investigators newly ex- 
posed to polymer viscosity in industrial 
laboratories the basic concepts of the 
field. By the use of several examples 
it also outlines possible techniques by 
which practical problems in analysis, 
processing and use of polymers can be 
attacked. 

The author, in initial chapters, has 
chosen to develop the subject of vis- 
coelasticity by the use of both formulas 
and (mechanical) models. While the 
book is highly theoretical, the latter 
reoccur throughout, supplying a graphic 
picture of the particular stress-strain 
relationship under study. In the author's 
words, “The experimental problem in 
any study of viscoelastic behavior is to 
determine the relations among. stress, 
strain, and time for a particular type 
of deformation, and a particular loading 
pattern, i.e., stress history.” 

For professionals in the field who are 
involved with such problems, this vol- 
ume should be something of a hand- 
book. The treatment of type, illustra- 
tions, and formulas is in particularly 
good taste, simpli ‘ying the intricate sub- 
divisions into which the text material is 
divided. 

Chapters on nature of viscoelastic be- 
havior, and illustrations of this, are 
followed by an exploration of the inter- 


relations of viscoelastic functions. Ex- 
perimental methods for determining 
these functions are then explored 
through a series of five chapters; subse- 
quent topics include molecular theory, 
the effects of temperature; concentrated 
solutions and plasticized polymers; gels 
and cross-linked solutions; behavior in 
bulk deformation; and illustrative ap- 
plied calculations. 

Of the applied calculations discussed, 
one has to do with estimate of heat 
production in cyclic deformation, as in 
automobile tires, and a second on vi- 
bration damping by use of polymeric 
material in a thin covering layer. 


Source Book of the New Plastics: 
Volume II. Edited by Herbert R. 
Simonds. Published by Reinhold 
Publishing Corp., 430 Park Ave., 
New York 22, N.Y. 6 x 9 in. 310 
pp. $8.95. 

This second volume in a series on 
current developments in plastics covers 
the period from 1959 through mid-1960. 
Like its predecessor (reviewed in AD- 
HESIVES AGE, Vol. II, No. 12, p. 62) 
this book is primarily about materials, 
though several new features have been 
included: a chapter on progress in 
technology, and one on new processes 
and applications. During the period 
covered by this book, according to the 
editor, emphasis in the industry has 
been on new additives, extenders, and 
modifications of existing polymers, 
with previously introduced primary 
materials being developed commercially. 

The major portion of the book is 
devoted to statements by producers and 
suppliers about their new developments. 
A concluding chapter surveys plastics 
research sponsored by the Federal Gov- 
ernment since 1959. Prepared by James 
Kanegis of the Department of Com- 
merce, this report is described as the 
only available survey of government 
sponsored research in plastics. 

In it, research by the Air Force in 
inorganic polymers, which may even- 
tually lead to commercially feasible 
structural adhesives is referred to. Also 
noted are a series of studies at Picatinny 
Arsenal on epoxy-base, and solventless- 
base self-catalyzed adhesives; high tem- 
perature adhesives research; and a poly- 
urethane foam mixture used to bond 
fractured bones until they knit. 

The worth of a volume such as this 
is in its ability to provide up-to-date 
information about new developments. 
In achieving this timeliness, the editor 
and his Advisory Group have relied on 
statements by 69 contributing firms. In- 
evitably, their reports vary in clarity 


and scope. As indicated in the prefa:>, 
of the 60 plastics suppliers represent: | 
in the first volume, 35 have report: d 
their subsequent advances for Volu: ie 
Il. The remaining 34 entries are nev. 
For those particularly interested in = 1- 
hesives, the index is relatively incom- 
plete; and the reference to page °)2 
there should be 293. 


Trade Literature 


Coatincs CoNnsuLTANT. This eight-page 
folder tells how the independent con- 
sultant in the coatings field assists both 
manufacturers and users of coatings 
with their research and development 
problems. With emphasis on the con- 
sultant’s role, the brochure discusses 
formulation, testing, and other coatings 
research such as biological and toxico- 
logical problems. Foster D. Snell, Inc. 
L-360 


—s 


PLastic DisPENSER. Twenty-one new dis- 
pensers for epoxy and polyester resins 
are described in this new illustrated 
pamphlet. The dispensers are designed 
for 2, 3, or 4 component materials, in 
high and low viscosity formulations. 
In addition, the pamphlet describes 
manual, electrical, and fully automatic 
dispensing operations for potting, tool- 
ing, pattern making, and production 
molding of reinforced plastics. United 
States Gypsum Co. L-361 


Micarta GLAss Poryesters. This eight- 
page brochure is a selection guide for 
glass polyesters — water-resistant glass- 
mat laminates and molding compounds 
for Class B insulation application. The 
brochure emphasizes features of low 
water absorption, lightweight, economy, 
flame retardance, and arc and track 
resistance for reliability in contaminated 
atmospheres. Physical and _ electrical 
properties of 10 grades of glass-mat 
laminates and of three grades of glass 
molding compounds, with low, medi- 
um, and high impact qualities are given. 
Micarta Division, Westinghouse Electric 
Corporation. L-362 


Rotary SPRAYING MACHINE. This two- 
page leaflet describes an air-operated, 
automatic, single spindle, rotary spray- 
ing machine with vertical traveling 
guns. The machine is designed for fin- 
ishing cylindrical and rectangular parts. 
It is called Model SS2GVT, and is also 
available with mask washer and spray 
booth as Model SS2GWB. Photographs 
of the two models are included in the 
publication. Conforming Matrix Corp. 


L-363 


HicH TEMPERATURE Epoxy ADHESIVE. 
Hysol 4322 epoxy adhesive is described 
in this two-page bulletin. The adhesive 
is reported to have a tensile shear of 
2200 psi at 300°F. on aluminum-to 
aluminum. In addition, the smooth, 
thixotropic, 100 per cent solids paste 
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NOW AVAILABLE 


A new fully revised and up-dated edition of 


RUBBER TO METAL BONDING 


2 
by: S. Buchan 
< M.A., B.Sc. (Aber.), Ph.D. (Cantab), 
“i F.R.LC., AdRA. 
h , ane 
» 1959, 296 pages, with bibliography 
nt 
n- § 
: © 
aU 
S- 
r This new edition of Dr. Buchan’s important and 
-d comprehensive work, has been completely revised 
in and up-dated to include the many advances and 
S. new developments in the technology of bonding 
es rubber-to-metal in the 10 years since the publi- 
ic cation, in 1948, of the widely-acclaimed original 
- edition. Describes processes, applications and 
. methods in detail. Gives concise, straight-for- 
1 ward explanations of how to handle rubber-to- 
metal bonds at each stage of the job. Sufficient 
materials are included with each description to permit 
a the reader to project given examples to his own needs. Written by the 
chief chemist of one of the most successful bonding firms in the world, this is the 
ds single most complete source of information about a subject of major technical importance 
ne to men working in the rubber adhesive industries. 
Ww 
Y CONTENTS: DISTRIBUTED EXCLUSIVELY IN THE U.S. AND CANADA Re: 
od . =. 
- Introduction BY PALMERTON PUBLISHING COMPANY, . 
- Plating Plant a 
- Ctening Scbatiens 101 West 3ist Street, New York, N. Y. i 
3 Brass-Plating Solutions <3 
ic ce a are Use Coupon to order! == — =~ 7 
52 Electro-Plating ps 
Processing and Process Control Palmerton Publishing Co., Inc. bags 
| 
. Natural Rubber Compounding 1 101 West 31st Street 4 
’- Synthetic Rubber Compounding New York. N. Y. - 
. Molds and Molding (38) | : ae 
n- Physical Examination of Brass Deposits | , . * 
ts. a ae ome j Gentlemen: Please send .... copies of Rubber to Metal Bonding Fa 
0 cag Coennaen <f Ge Eetherteteme | For all books destined for foreign delivery, add 50¢ per copy for Bete 
ay . F 
hs Prop. -ties of the Rubber-to-Brass Bond postage and handling. et 
he Bonding Agents, Thermoplastic | . , : 2. 
- Bonding Agents, Halogenated Rubber Derivatives ; C] tech & enstenes C) Sill mo with ender | bac 
Bond: ¢ Agents, Polyisocyanates Scie oe 
" Bond: 7 Agents, Various | ee = ! 
ed Bond’ = Vulcanized Rubbers Add | 
,- Testi: Bonded Units BOER ccccccecc cece ee ss ecesesececeseseseeeeseseneees.ee a 
: The » -ture of the Rubber-to-Metal Bond | 
0 
h The | :portance of Design ! GE Svineeserenesdsvaawseasde Zone...... TT TTT TE 
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Trade Literature (Cont’d.) 


reportedly will not flow during cure, 
even when applied to vertical surfaces, 
and is said to be ideally suited for 
bonding porous surfaces. It is also 
recommended for bonding metal, plas- 
tics, ceramics, glass, and wood. A slight 
resiliency insuring against cracking dur- 
ing thermal shock, and a 14-month shelf 
life at room temperature are other ad- 
vantages cited. Hysol Corp. L-364 


Properties AND Uses oF THF. A com- 
pilation of physical property data on 
tetrahydrofuran (THF) as well as in- 
formation on its use and handling are 
included in this 16-page booklet. The 
literature covers the uses of THF as a 
resin solvent in adhesives, protective 
coatings, topcoating, film casting, and 
printing inks. Its other uses are as a 
solvent in chemical operations and as a 
chemical intermediate. Electrochemicals 
Department, E. 1, du Pont de Nemours 


and Company. L-365 


Spray Macuine. Brochure ET-400 con- 
tains information on an air-operated, 
reciprocating type spray machine for 
spraying areas of the smallest products 
up to 12 inches wide and 40 inches long. 
Conforming Matrix Corp. L-366 


‘ 
Adhesive Bonding 
of Reinforced Plastics 


HENRY ALEXANDER PERRY 


Consultant on Non-metallic Materials 


Naval Ordnance Laboratory 
White Oak, Maryland 


of structures and products, 


$8.75 


101 West 31st St., 
New York 1, N.Y. 


Survey of the design and assembly 


particularly glass-fiber-reinforced plastic 
products, by means of adhesives. 

Gives data on equipment and methods 
used to produce adhesive bonded joints. 


For all books destined for foreign delivery, 
add 50c per copy for postage and handling. 
New York City addresses add 3% sales tax 
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CreLiuLose Gum. A new, revised edition, 
this 36-page illustrated book gives a 
review on what Hercules cellulose gum 
is and where and how it is used. It is 
pointed out that cellulose gum is used 
in adhesives such as in leather-pasting 
operations where its ready water solu- 
bility allows quick removal. In addition, 
cellulose gum is sometimes used to con- 
trol and stabilize viscosity in corrugating 
and laminating adhesives. Hercules 


Powder Co. L-367 


Mixers. A line of mixers for dispersing, 
emulsifying, and milling in one opera- 
tion are described in this 12-page cata- 
log. Called the Dispersall Mixer, the 
line is said to be applicable to all kinds 
of fluid mixes from thin slurries to 
pastes. Specifications and performance 
data are included. Abbe Engineering Co. 


L-368 


Cautkinc Guns. New and improved 
caulking guns are described in this 
four-page, two-color catalog. The catalog 
is illustrated and contains details on 
the capabilities, dimensions, and con- 
struction of a number of; models of 
caulking guns. Vital Products Mfg. Co. 

L-369 
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reports on scientific and technical mat- 
ters regarding all kinds of natural and 
synthetic adhesives, thickening agents, 


binding and bonding materials. 


Subscription price for 1 year: 


$12 (U. S. funds) including postage 


Free sample copy on request. 


Please write to: 


HADERT - LEXIKON - VERLAG 


Berlin W 30 (Germany) 
Martin-Luther-Strasse 88A 
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MIcRO-INDENTATION ‘TESTER. Measi -e- 
ment of the hardness of surface coati gs 
with the Wallace electronic micr 
dentation tester is described and i) 
trated in this six-page folder. The lit: ra- 
ture reveals that the most reli; 
method of measurement of the hard 
of surface coatings is by penetra 
into the coating perpendicularly to its 
surface. The resistance which is offcred 
to the penetration can be considcred 
to be a definition of the hardnes: of 
the coating material. Discussed are the 
principle of the instrument, its con- 
struction, mounting the specimen, and 
application. Testing Machines, Inc. 


L-370 


Finer-Backep Aprasive Disc. A_ four- 
page illustrated publication, this book- 
let describes a sanding disc for lighter 
grinding operations, where little or no 
dressing action is involved. The booklet 
discusses the various uses for the manu- 
facturer’s line of sander discs and con- 
tains a chart showing performance fac- 
tors. The Carborundum Co. L-371 


FOR MORE INFORMATION 
on the literature items de- 
scribed here, use the Read- 
er’s Service Coupon in this 
issue. 
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ADHAESION 


This German language monthly journal 
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PEOPLE HAVING FUN—you see 
them everyday—well-dressed, well- 
equipped, well-adjusted people . . . 
people who seek new ideas . . . who 
want and can buy the better things 
in life. You call them customers. 

Businesspaper advertising plays a 
Vital part in making this good life 
possible. Think of the many times it 
has given you new ideas for product 
improvement . . . for new methods 
and production techniques . . . for 
bre. ening of markets and product 
lines Businesspaper advertising de- 
Velons new customers for you, helps 
you ‘crease your profits, helps your 
fami, enjoy THIS GOOD LIFE 
whic’ makes America great. 


vertising 
9s you enjoy 
zood life 
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CLASSIFIED 
ADVERTISING 


Be MAY, 1961 


Rates: All Classifications except 
Positions Wanted: 
Undisplayed, per inch or 
fraction ... .. $20.00 
Boxed, per inch or fraction $25.00 
(Approximately 60 words per inch 
unboxed; 50 boxed. Count 5 words 
for box number address.) 
Positions Wanted: 
Set solid, no eaparate headings or 
boxes . ; $2.50 
for 25 words or less; extra words, 
10¢ each. Count 5 words for box 
number address. 
Replies will be forwarded via or- 
dinary mail without charge. 
Note: Cash must accompany order. 


| DIRECTORY OF CONSULTANTS 


SEND FOR FREE DATA 
ON RESEARCH 

[] Services for YOU 

[] POLYMER CONSULTANT 
[-] COATINGS CONSULTANT 


FOSTER D. SNELL, INC. 


Consulting Chemists * Chemical Easiness 
29 West 15th Street New York 11, N. Y. 
WAtkins 4-8800 Direct Dialing dies 212 


TTT TT 


Member: American Council 
of Independent Laboratories 
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EQUIPMENT FOR SALE 


FOR SALE: Baker-Perkins 100 gal. T347 
SS jktd. dispersion mixer. 1350 gal. T347 
stainless jacketed kettles. 1800 gal. —_ 
stainless vacuum reactor, jacket & a = 
BAKER-PERKINS size #15-UUMM is- 
persion mixer, jacketed, cored disper- 
sion blades, 100 HP XP drive, compres- 
sion cover, motorized tilt. Also Baker- 
Perkins 150, 200 gal. double arm jacketed 
mixers. ope 1414 N. 6th St., Phila- 
delphia 22 » Pa. 


SUBSCRIPTION 
ORDER FORM 


101 West 31st Street 
New York 1, New York 


Please enter my subscription to Adhesives 
Age for: 
OC One Year, $5* 0 Two Years, $9* 
© Three Years, $13* 
*Additional Postage 
50¢ per year for Canadian subscriptions 
$1.00 per year for Foreign subscriptions 
Name 
Position 
Company 
Street 
City 


Zone 


ADVERTISING SALES STAFF 


Advertising Sales Manager 
CHARLES T. JANSEN 


Advertising Representatives 


GERALD F. WALTHEW 
101 West 31st St. 

New York 1, N.Y. 
Phone: Pennsylvania 6-6872 


F. ROYAL CAREY 
68 Shenandoah Road 
Warwick, R. |. 

Phone: Turner 4-9624 


JIM SUMMERS & ASSOC. 
35 East Wacker Drive 
Chicago 1, Ill. 

Phone: Andover 3-1154 


CHRIS DUNKLE & ASSOC. 
740 South Western Ave. 

Los Angeles 5, Calif. 

Phone: Dunkirk 7-6149 


420 Market St. 
San Francisco 11, Calif. 
Phone: Sutter 1-8854 


B. G. EDSTROM 

15605 Madison Ave. 
Cleveland 7, Ohio 

Phone: Lakewood 1-7900 


Adhesives Guide 


Air Reduction Chemical & 
Carbide Co. 


Black Brothers Co., Inc 

Darling & Co., Glue Div. ........ 
a gy eerie 
Hercules Powder Co. ....... Cover 4 
Leffingwell Chemical Co. 

Narmco Industries Inc. 

Neville Chemical Co. 

Potdevin Machine Co. 

Reichhold Chemicals Inc. 

Ross, Charles & Son 

Rubber to Metal Bonding 

Schenectady Varnish Co., Inc. 
Shawinigan Resins Corp. ........ 6 


ie Se Fe eal] a TS : aa « : — 3 eee | . : ve > aay “ ai 
wil —. ae a? i je pa ; : eee ae ae ey . 2 — D : . ‘ 5 . ae 
P : ¥ a ra 
Bake 
q ie 
se 
Se 
| [ ce eee - =" 
| es ip: 
: Bios 
BS 7 py sss =... Ef 
> THIS a | . 3 
Fn 
S- | 1 2 
a- 2 | ‘ 
- GOOD | + 
| at 
“ | be 
. LIFE | | Pe 
ad — -* 
“d i ‘ cs 
of ; q 2 
he } = 
_ o's 
n- 
i Mr 4 | Ss 
70 ee ae y 4 : Pa rs 
> aa — ae 
: i te | | ‘ k 4 
iT- é = a | “i 
yk- Pi: ‘ , ae Ds Ps 
er ‘ _- ‘ 
let ee “aN | bn 
oe ‘ Dr | oom - — Bey 
* i j Fa UVUUOUUVGNNQQ4NNNUUUUOUUUUUONOOUENNNGUUUOUUUGUUUOUEUEREUGGGOGOULGOOUUUUOUUUOUGEUOLOGSAUAUAUUALLUL Re 
n- u eRe & i = = fet ut 
ac- a te a my 
F a FEne Bi ; 
71 a os, j “ “4” Ww = Pie 
_ —a = = ; 
—— + ; = 8 
Ne ] for he = ‘a 
_ Se Ar : pa 4 : Be 
H * ae " <y 2 oe a ‘ = = 
: = a, = Bath = 
- Ss = 4 
; a ‘ = ie & .. = #2 
Peel ee = 
: = Ss ae  -_ = ae 
= — z ‘pel . - —_ | = a xf, 
re : ADVERTISERS’ — = 
Pgs | : im ‘ 
4 | 4 ; g ;, 
_ INDEX | a 
ar 4 24 P 4 oe 
er tl | Ss | l MAY, 1961 4 ioe 
a. = a: 
Q} ee) = 
_ i 4 a ats eg a es oe 4 
yy “ a 
Lh Mgr ls | ee. 
ie 
ag 
| oe @ © © & FF FF GF Br 
= 
toa 
| ee 
_ 
| —— 
a 
| vr Ps 
Palmerton Publishing Co., Inc. Saha 
fae: 
br 
ie 
‘a bey 
ts 
pS 
one 
i ay 
sa 
| | % 
| | 4 : 
€ | = 
he m= 
th | i. ; State ‘sais | Velsicol Chemical Corp. ........ 13 sf 
96) MR ADHE: 65 ba 
ce 
aa d = —S ae Sa Ae S oe << . 3 Pee ia a OES a a re p 
a oo vt oe £ wee Et i 7 ay a > 7] 2: ‘ ; ae a a bw a 7 a a a ] A 2 
a: aes .- ees | TS i a 4 cee ee ‘oe | q ist 
ie he iarar ra — oe. 2 é a ay ae i pars . % , % y eine 
ge a g i 2 ae a ee ay? SS ae ae — 


Better Business 


Use of phony advertising and selling practices 
to meet competition during the current recession 
may well invite government to place new restric- 
tions on business, according to Victor H. Nyborg, 
president of the Association of Better Business 
Bureaus, Inc. In a warning to advertisers, Mr. 
Nyborg said “government will not stand idly by if 
business fails to heed past warnings of government 
and industry leaders to clean up voluntarily or 
face the consequences.” Mr. Nyborg noted that 
hard times make for stiff competition and that this 
leads to corner-cutting and truth-stretching. He said 
there is a threat that sharp practices will arise 
which will harm the promising surge of self-policing 
being promoted by many business organizations. 

“Any relaxation by business, using the recession 
as an excuse, will only be another invitation for 
the people’s elected representatives—always sym- 
pathetic to their problems—and attentive agencies 
to further regulate the marketplace”, he warned. 
Mr. Nyborg added that the “threat is still very 
real, although subdued at the moment”. Urging 
business to “tighten its ethics belt and make self- 
regulation meaningful,” Mr. Nyborg said “business 
must work its way out of the recession in a way 
which will assure public confidence and renewed 
strength for our economy.” 


Idea to End Product 


For every 540 new ideas originating in research 
laboratories, one finally results in a useful product, 
according to research scientists for Goodyear Tire 
& Rubber Co. In 1954, seven years were required 
to move an idea from its birth through the many 
steps necessary to turn it into an end product. This 
“test-tube-to-tank-car” transition now requires only 
five years, the company reports, as a result of 
increasing new emphasis on research and develop- 
ment activity. 


Sole-Searing Idea 


Boot and Shoe Recorder reports that a London 
physician has advised motorists who are afraid 
of falling asleep at the wheel to take off their 
shoes and socks. In a letter to the British Medical 
Journal, the good doctor declares that driving with 
bare feet is a good remedy for pulling out of a 
snooze. A talky wife will probably do the job 
as well, we say. 


Now Hear This 


The publication “By Gum” (Reichhold Chem 
icals) reports that an expectant mother said to her 
little boy: “Now, Ronnie, if you pray real hard, 
maybe the Lord will send you a little sister.” The 
following night, after he had said the usual short 
prayer, his mother heard him add: “Dear Lord, 
if you have a baby sister almost finished, don't 
bother to put her tonsils in as they will just have 
to be taken out anyway.” 

“By Gum” also tells the one about the British 
naval lieutenant commanding his first ship—a frig. 
ate—during recent NATO maneuvers. He bumped 
into another vessel causing only slight damage but 
considerable confusion in the deployment of the 
fleet. The admiral commanding the operation sig- 
naled: “What do you propose to do now?” The 
lieutenant’s answering signal, seen by the whole 
fleet, was: “Buy a small farm, sir.” 


Movies and Bulls 


The publication “NADA” notes that a discussion 
about whether cows might enjoy movies or not has 
been greeted with a chorus of moos. An extension 
service dairyman for the University of Maine won- 
dered if the animals would be more content during 
the winter months they must spend in the bam 
if movies were shown to them. A group of farmers 
cooperated in the experiment and recorded the 
surprising reaction. The cows mooed at the sight 
of alfalfa and mooed even louder when bulls ap 
peared on the film. No interpretation of this re 
action was offered. 


Statistics 


Coal haulers delivering 14 tons of coal to a dow 
town Chicago building recently found a square 
hole that looked like a sewer and a round hole 
that looked like a coal chute. So they poured the 
coal in the round hole. But the square hole was 
the coal chute and the round hole was a seweh 
When water began backing up in the building, # 
spokesman for the coal company hastened to & 
plain that it was all a mistake. “After all,”’ he said, 
“the odds were 50-50.” 
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Think Small! 


One little boy to another: “My dad's car # 
smaller than your dad's car.” 
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